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Progress is a problem which has engaged the attention of many 
thoughtful men. Nor should we put this only in the past tense 
for the problem of social progress is now uppermost in the minds of 


many thinking persons. Lucretius, a Roman of the first century, 
B. C., is credited with first using the word “progress” in the mod- 
ern sense of “going ahead” as against “going backward.” This 
has been an ever changing world; in some cases the changes are 
merely evolution ; and evolution, however, is not synonymous with 
progress. 

A friend of mine, who is a teacher of English Literature, re- 
cently said that in his search for a common belief among college 
students, he has found only one first-rate candidate—the belief 
in progress. He has put it in these words, “Almost all of them 
have seen a cave-man—in textbooks or movies or comic strips. 
They can see the difference between themselves and Tarzan at once, 
the latter ill-clad, uttering wild cries, lacking electricity. Some 
students also see progress in the strides of science—new inven- 
tions, greater speeds, the atom bomb—without inquiring closely 
about the effects of these newer and faster gadgets. Some see 
progress in ‘the survival of the fittest’ and biological slogans. Some 
see it in books of ancient history. Girls see it in a succession of old 

* Address of the President, 1945, Mycological Society of America, and 
of the Vice President of the A. A. A. S. and chairman of the Section on 


Botanical Sciences, 1945, St. Louis, Missouri, March 28, 1946. Contribution 
from the Department of Botany, The Pennsylvania State College, No. 154. 


[Mycotocia for September—October (38: 477-607) was issued 
October 4, 1946] 
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styles of dress, most of which are unfamiliar and therefore inferior.” 


He points out that the doctrine of progress has been held by many 
in an unthinking manner especially in recent centuries. “One can 
hardly read any writer of prominence,” he says, “without finding 
somewhere a casual mention of human progress as a part of the 
furniture of his mind.” 

The philosophical viewpoint is that progress not only consists 
in performing a function with greater ease or with greater pro- 
ficiency or more efficiency but also in doing something desirable. 
The test of desirability is more difficult than that of efficiency. We 
have certainly developed more effective weapons for war. Be- 
ing able to kill and to be killed by thousands may prove our effi- 
ciency but it is a fair question whether it constitutes progress. 
“That which is desirable, all things considered, is the final test of 
progress.” Benjamin Franklin in predicting the power of men 
over matter showed his appreciation of the potentialities of natural 
science but he was also aware of its dangers as indicated by his 
plea, “O that moral science were in a fair way of improvement, 
that men would cease to be wolves to one another, and that human 
beings would at length learn to know what now is improperly 
called humanity.” 

In choosing to discuss “some bases for mycological progress” 
it was in my mind to present some ideas that might make for prog- 
ress in the future. But mycology has made much progress since 
the days of the herbalists of the 17th century. It may assist us in 
our thinking to review some of the bases for past progress. 

An early basis of progress was the microscope. By the time of 
the publication of Micheli’s Nova plantarum genera in 1729, the 
microscope had become a working-aid and the author made use of 
it. His work was an example of good scientific method for the time. 
He germinated spores of the larger fungi and observed both the 
mycelium and the sporophores. Germination of spores of the mi- 
crofungi was not recorded until much later (1807). Early inter- 
pretations of microscopic studies of fungi were based upon the un- 
derstanding of the parts of flowering plants. “The sporeheads, or 
large spores, seemed like the fruiting pods of Lilliputian plants, each 
containing its quota of seeds.”” DeCandolle thought that the spores 
of Uromyces and Uredo contained small grains, or spores. A telio- 
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spore he thought might contain 100 such “spores.” But the ad- 
vances made with the microscope did not continue uninterruptedly. 
Fries, during the middle of the 19th century, made great contribu- 
tions to the knowledge of the larger fungi and developed great 
prestige. Apparently he did not use the microscope and perhaps 
that accounts for his poor opinion and antiquated conception of the 


parasitic fungi. 

Another basis of progress was the substitution of the careful 
study of the orderly development of a few species for the previous 
method of comparing the gross appearance of many forms. Cul- 
tural demonstrations brought about what may be called the life- 
history concept. They resulted in the recognition of a mycelium 
as a vegetative body, of the possibility of the production of more 
than one kind of spore in a life cycle, and ushered in the change 
from the old to the modern viewpoint. For a real contribution to 
this kind of progress we are indebted to deBary. These advances 
were made from 1853-1863. 

During the first three quarters of the 19th century new species 
were being recognized and named from all parts of the world. The 
descriptions appeared in a variety of journals, reports, and books. 
Many of these were not widely circulated. It is little wonder that 
workers soon found it difficult to know whether or not a specimen 
under consideration was already named. It may well be added 
that this condition still prevails. I shall return to it later. Thus it 
happened that many species were named more than once. It has 
been asserted that many mycologists of those days were deterred 
“from describing supposedly new species for fear of duplication.” 
That statement may meet with some “eyebrow lifting” but I re- 
mind you that I am only quoting. An important step toward over- 
coming this situation was the publication of the Sylloge Fungorum 
inaugurated by Saccardo in 1882. The immediate effect was the 
stimulation of systematic mycologic activity. This monumental 
work continued into twenty-five volumes, the last appearing in 
1931. During this period mycological journals made their appear- 
ance in various countries and taxonomic work proceeded at a 
rapid pace. 

The next impetus in the study of fungi came from researches 
on the nucleus and its behavior. These gave a new direction to 
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mycological advances. As life histories revealed by cultural stud- 
ies had been recognized as important, so nuclear developments re- 
vealed by cytological studies came to be recognized as important. 
The applications of cytological methods to the study of fungi began 
with the work of Dangeard in 1894 and soon were under way on 
a large scale by a host of investigators. In the last few years many 
genetical studies have been made and highly significant results ob- 
tained. 

Many diseases of plants are caused by fungous parasites. The 
great advances in the field of plant pathology have had significant 
influence upon the development of mycological science. Many 
species of fungi have been isolated, cultured, and identified, by the 
pathologists. It is necessary to be able to name the pathogens and 
taxonomy becomes important. 

This is a brief and unsystematic survey of past progress. No 
attempt has been made to make it systematic. Woodrow Wilson 
once said that any systematic writing is immoral writing, because 
no man knows enough about anything to write about it systematic- 
ally. “No man,” he said, “knows more of a certain subject than 
some parts.” In the beginning, I intended to be cautious by pro- 
posing to talk about some, not all, bases of mycological progress. 
In discussing the effects of the microscope, the life-history concept, 
Saccardo’s Sylloge, and cytological and pathological investigations, 
the intent has been to provide a certain amount of background or 
perspective. It has been said that perspective is the chief aim of 
all education, that facts are only scaffolding whereas perspective is 
the structure itself. 

The earliest mycologists were interested in taxonomy. From 
those early times to the present there have always been some 
workers who have been interested in describing, naming, and classi- 
fying. It is well that morphology, physiology, cytology, and genetics 
have their devotees—it is also well that there are those who are 
willing to devote themselves to taxonomy. They say nowadays 
that a nation cannot advance without a sound economy. We might 
paraphrase this and say that mycology cannot advance without a 
sound taxonomy. 

It seems worthwhile to present some of the problems which 
taxonomic workers encounter. This means both the problems 
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which are inherent in taxonomic studies and also the wider limita- 
tions which often operate to check progress and to break the con- 
tinuity of advances for which a groundwork may have been well 
established. Taxonomic work in general, as well as in mycology 
in particular, has a checkered history. Its advances have been 
piecemeal. Even at the risk of repeating certain things which I 
have already presented in another paper,’ I propose to discuss some 
of the reasons why mycologic taxonomy does make more sub- 
stantial progress and to present some of the bases for better and 
more continuous progress in the future. There is danger in this— 
one may be accused of being too idealistic. But I like to think that 
Walter Lippman was right when he said, “Ideals are not hallucina- 
tions. They are not a collection of pretty and casual preferences. 
Ideals are an imaginative understanding of that which is desirable 
in that which is possible.” I am also heartened by Bacon’s ob- 
servation that “The light which we have gained, was given us, 
not to be ever staring on, but by it to discover onward things more 
remote from our knowledge.” Things haven’t changed much 
since Bacon’s time for he pointed out that where there is a desire 
to learn, “there of necessity will be much arguing, much writing, 


” 


many opinions. ...” This statement will doubtless be accepted 
by all, but his further statement that “opinion in good men is but 
knowledge in the making” will probably be challenged by many. 

In the next several paragraphs I am going to quote freely from 
my previous paper, already mentioned, because I think the senti- 
ments expressed bear repetition and also because I cannot state 
them any more clearly or forcefully. I might add that I have 
written abstractly while thinking concretely. 

It seems likely that we must depend largely upon institutions 
to furnish the support for taxonomic mycology. Of course we have 
not been without interested laymen who have done their work 
chiefly or wholly without institutional support. To them great 
credit is due. We should have more of them. The fact remains 
that we must look to the universities, experiment stations, research 
institutions, or governmental departments for most of the needed 
resources. Even where these agencies are involved it is still true 


1 The importance of taxonomic studies of the fungi, Torreya 43: 65-77, 


1943. 
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that the ambition, industry, and perseverance of individual staff 
members are more responsible for the advances made than are the 
plans and direction of the administration. We have been hearing 
a good deal about institutional research but so far as taxonomic 
work with fungi is concerned we believe an analysis would show 
that research in this field is chiefly due to individual initiation rather 
than to institutional planning. It may happen that an institution 
will make an effort to continue a certain type of research after it 
has been inaugurated and successfully carried on by one of its 
staff members and will then refer to the program as an institutional 
program. More often it happens that a real leader appears and 
develops successfully a line of work which is supported (more or 
less) during his years of activity but which is dropped by the in- 
stitution afterwards.. Such instances indicate the correctness of 
the conclusion that there is often no such thing as an institutional 
program. There are, of course, exceptions but we feel safe in 
saying that the exceptions prove the rule rather than make it. 
We have inserted the parenthetical phrase—more or less—because 
we are sure that institutional support even when forthcoming dur- 


ing the height of the program is often more apparent than real. 
Certainly it is true that many of our productive mycologists have 
had to earn their “bread and butter” with teaching and routine 
duties and have had left only a small percentage of their time and 
efforts for the kind of work which they were so well qualified to 


pursue. 

Someone may well ask why these difficulties are raised in connec- 
tion with taxonomic research when they exist in so many lines of 
research activity. There are several reasons for this. Of course 
I need not explain why I single out mycological taxonomy. 

The source materials for taxonomic research are in large part 
not commercial commodities. They consist of specimens, rare 
books, separates, indexes, and illustrations, which are accumulated 
only with time, patience, correspondence, and exploration. When 
such collections have finally been put together in an institution 
they should be used by more than one generation of workers in that 
institution. Or, if that is not possible some method should be 
worked out by which they become available to succeeding investi- 
gators in other institutions. 
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There are now in existence some collections of microfungi where 
spore measurements and drawings accompany literally hundreds 
of specimens. Such aids are indispensable for taxonomic studies 
and when available not only save the time necessary to duplicate 
them elsewhere but help to prevent errors and misconceptions. 
There are also herbaria of fleshy fungi where great accumulations 
of photographs, drawings, and notes malk* them of the utmost im- 
portance to other workers. This is not a plea for the centralization 
of mycological taxonomy. It is rather to call attention to the fact 
that enormous resources are frequently accumulated and then 
neither used nor made available for use. Since our modern con- 
cepts fix the application of names by types rather than by descrip- 
tions, it is a fair question whether type specimens should ever be 
personal or institutional property. The difficulties may seem in- 
surmountable but this is not a foregone conclusion. Surely we 
shall make no progress until the workers themselves reach a keener 
appreciation of the situation. 

There are other factors which bear-on the progress of taxonomic 
work with the fungi. Even though a staff member may have the 
ability and enthusiasm to carry on work of this sort, it may be, as 
previously indicated, difficult for him to obtain the full cooperation 
of his institution.. Projects which have more evident economic as- 
pects frequently elicit more favor with administrative officials in 
publicly supported institutions. This is true in spite of the basic 
relation of taxonomic studies of the fungi to many phases of plant 
science, medicine, and industry. It is easy to comprehend why this 
attitude prevailed in the early days, but it is not so easy to see why 
the value of fundamental work of this sort has not eventually come 
to be recognized more generally. 

And again, even though there may be institutional approval so 
far as the time of the worker is concerned, it is often difficult to 
secure funds for the type of maintenance which is essential for 
taxonomic projects. For a project requiring special apparatus, 
machinery, glassware, and chemicals, it is usually not difficult to 
secure funds. But to secure funds for the purchase of specimens, 
photographs, particular books, separates, periodicals, indexes, and 
exploration, may be difficult or well-nigh impossible. It is gen- 
erally conceded that a research worker is not expected to get along 
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with the equipment and supplies which are in general stock but is 
entitled to special expenditures for his project. Not so with li- 
brary facilities. He may be expected to get along with what the 
institutional library provides. He may of course compete for more 
than his share of the general library funds but this is not always 
satisfactory even if partially successful. The use of research funds 
for special library facilities is much less common than for special 
material equipment. The problem of publication is a closely re- 
lated one. Monographic treatises are often expensive to publish 
and the demand for them may be slight and slow. The fact that 
publication is difficult tends to discourage this type of work. 

Where, then, is progress? Workers come and go. Change is 
incessant but are we sure that we are pursuing an upward path? 
As we have pointed out, the isolation of workers and the attitude 
of institutions has caused repetitions upon a grand scale as well 
as upon a small one. In order to get going, an individual must 
spend much time doing things that have been done before and ac- 
cumulating material that already has been accumulated elsewhere. 
Perhaps that is the way of the world and it must be so. Mar- 
cus Aurelius said that although there is continual change every- 
where, it runs in cycles and does not escape their confines. The 
social scientists put it another way. They recognize the repetitions 
through the whole of history and refer to the same dramas, with 
the selfsame scenes reproduced, with merely a change of actors. 

Coming now to the problems of mycological taxonomy, is there 
anything that we can do to avoid the necessity of so much unpro- 
ductive repetition? What can we do about valuable things that 
are no longer being used and yet not available? Individuals and 
institutions must be physically separated, but can they not be 
brought scientifically closer together ? 

I propose that we should have a national mycological institu- 
tion. I have not gone so far as to draw up a charter or a constitu- 
tion. Neither have I tried to solve the problem of support. It 
seems safe to assume in these days of the wide interest in research 
on a national scale that both public and private funds could be had 
if the Mycological Society of America would determine what sort 
of an organization is desirable. 

I am not proposing a new research institution. What I have in 
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mind is an institution in the nature of a bank, or clearing house, 
which would have on deposit a wealth of scientific resources— 
specimens, indexes, separates, and other aids—and perhaps even 
money. Neither am I proposing cooperative research but rather 
cooperation in research, a very different matter. 

First of all there would be constituted a national mycological 
herbarium. Operation as such, and not as a part of any of the 
government departments, should enable it to play a role not now 
played by any other herbarium. I have alreadly said that it seems 


a fair question whether a type specimen should ever be regarded 
as private property.” But as long as there is no real public “treas- 
ury” in which to deposit them, they are likely to remain in their 
place of origin. Of course they can now be sent to any of the 
large herbaria but incentive to do so is not very great and certainly 
pressure to do so is lacking. Fortunately material of many myco- 
logical specimens is divisible so that portions of types could be fur- 


nished by an author if he felt the urge. It should not be left to 
chance. The kind of national organization I have in mind would 
immediately contact authors of new species. I believe the response 
would be excellent. And the campaign for type specimens should 
not be limited to solicitations within our own country, but should 
be world-wide. If actual specimens were not obtainable there are 
possibilities of photographs, drawings, and special notes. It has been 
well said that considering types are one of the basic assets of bo- 
tanical science, the complacency of American botanists toward them 
is indeed remarkable. 

It seems safe to conclude that a national institution could. become 
without doubt a repository for many privately organized collections 
which are no longer in the hands of the originator and are not 
being used by a successor. Acquiring such collections by loan, 
provided they could not be obtained by title, would help much. 

2 After writing this, my attention has been drawn to a similar statement by 
F. R. Fosperc in Science 89: 245 (1939), “Types and other historic speci- 
mens can no longer be regarded as the private property of individuals or 
institutions, but must be treated as a legacy, entrusted to us by the botanists 
of the past for the benefit of botanical science, present and future.” The 
same author has presented well the case for the necessity of segregating and 
safeguarding type specimens at all times and especially during the dangers 
of war. See The Journal of Botany, November, 1938, pp. 327-330, and 
Science 96: 515-516 (1942). 
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The staff in this national institution should be able to keep up 
indexes of literature on a scale beyond that possible for individuals 


or for most institutions. Without a current Saccardo many 
workers need help with taxonomic literature. Interlibrary loans, 
once simple and direct, are now difficult and restricted. This gen- 
eral reference to mycological literature leads naturally to the sub- 
ject of publication. Monographs are frequently long and with il- 
lustrations ; the expense of publication may be great in comparison 
with any possible income from sale. I know of two such manu- 
scripts which should be published but which cannot find a com- 
mercial or institutional publisher. This mycological bank we are 
talking about should have money in it for such good work. 

It should have money also to aid in sending representatives to 
International Congresses, especially if rules of nomenclature are 
to be considered. Most of you know that we must have interna- 
tional rules of nomenclature. The only way so far devised to se- 
cure such rules is through International Congresses. As far as 
I am able to learn most of the delegates “delegate” themselves. By 
that I mean that societies and organizations appoint as delegates 
those who have decided to attend on their own. The representa- 
tives are, therefore, not necessarily those best qualified to take part 
in such important proceedings, but rather those who are able or at 
least willing to finance the trip themselves. I wonder what would 
be the outcome if our national government selected delegates on 
such a basis to other international meetings where matters affecting 
the welfare of the nation are under consideration. 

After considering the problems of progress in general and the 
bases of progress in mycology in particular, both historically and 
with regard to future developments, I am reminded of the story 
of the two little girls who were comparing progress in catechism 
study. “I’ve got to original sin,” said one. “How far have you 
got?’ Said the other: “Oh, I’m way beyond redemption.” That 
seems to be the place where this discussion should end today but I 
hope it will be continued by the Society and that further progress 
along the lines suggested will not be too long delayed. 


Botany DEPARTMENT, 
THE PENNSYLVANIA STATE COLLEGE 
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CHLAMYDOPUs Spegazzini 
An. Mus. Nac. Buenos Aires 6: 189. 1899 


Sporophore hypogeous, enclosed in a volva or universal veil 
during early stages of growth, erumpent at maturity. Peridium 
double ; the universal veil breaking away in pieces. Endoperidium 
coriaceous to membranous, tough, dehiscing by an apical stoma. 
Stipe dilated at apex, not socketed, long, stout, becoming woody. 
Gleba powdery, having capillitium, spores and fasciculate basidia. 
Columella none. Spores globose, colored, continuous, usually ver- 
rucose. Basidia bearing 1 to 4 spores apically on short sterigmata. 


TYPE SPECIES: Tylostoma meyenianum Klotzsch. 
DiIsTRIBUTION : North America; South America; North Africa; 
Australia. 

CHLAMYDOPUS MEYENIANUS (Klotzsch) Lloyd, Myc. Writ. 1: 
134-135. 1903. 

Tulostoma meyenianum Klotzsch, Nov. Act. Caes. Leop. Carol. 
Nat. Cur. 19: 243. 1843. 

Tulostoma deserticola Philippi, R. Florula Atacamensis p. 130 
(p. 50 of reprint). 1860. 

Tylostoma maximum Cooke & Massee, Grevillea 15: 94. 1887. 

Chlamydopus clavatus Speg., An. Mus. Nac. Buenos Aires 6: 189. 
1899. 

Chlamydopus amblaiensis Speg., ibid. 1899. 

Tylostoma clavatum Sacc. & Sydow, Syll. Fung. 16: 234. 1902. 

Tylostoma amblaiense Sacc. & Sydow, ibid. 1902. 


Sporophore originating 3-8 cm. below the surface of soil. Sporo- 
carp subglobose to depressed-globose to rarely slightly concave at 
base, 5-18 mm. tall by 10-30 mm. wide, firmly attached to the di- 
lated stem-apex. Exoperidium none (excluding the universal 
veil). Endoperidium membranous-subcartilaginous, tough, per- 
sistent, pinkish buff to pinkish cinnamon, smooth. Collar none, or 
on some plants a pseudo-collar formed by the rupturing of the 
cortical layer of the stem at base of peridium. Mouth apical, plane, 
indefinite, 0-6 mm. in diameter, often enlarged and irregularly 
lacerate in age. Stipe 4-15 cm. long by 2-15 mm. thick at top by 
1-10 mm. thick at base, woody to corky, solid or rarely with a 
small central cavity, context more or less porous, curved, terete or 
angular, often flattened, especially the upper half, longitudinally 
sulcate or rarely smooth, attenuate below, scales fibrillose-silky to 
flat-appressed, or none, cartridge buff to cinnamon, a few pecan 





al veil 
ridium 
ridium 
stoma. 
woody. 
asidia. 
ly ver- 
ymata. 


\frica ; 
we d- 


Carol. 
». 130 


1887. 
: 189, 


1902. 


‘poro- 
ive at 
he di- 
versal 

per- 
ne, or 
f the 
ylane, 
ilarly 
»p by 
ith a 
‘te or 
inally 
ky to 
yecan 





LonGc AND STOUFFER: GASTEROMYCETES XIV 

















Fics. 1-2, Chlamydopus meyenianus <1. Fig. 1, volva-cup and false 
exoperidium; fig. 2, type of “Tylostoma gracile” White. 


brown with extreme age. Volva a universal veil, bizonate, de- 
hiscence circumscissile along the equator, upper portion of volva or 
volva-cap thin, membranous, very fragile and brittle, verrucose 
(rics. 1 & 3), warts coarse, usually 2 x 2 mm, thick, quadrangular, 
normally deciduous in pieces as the stipe elongates, but sometimes 
this verrucose cap remaining on the endoperidium as a false exo- 
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peridium (Fics. 1 & 3), inner surface of volva-cap buff pink, outer 
surface pecan brown to walnut brown, warts dingy white; the 
lower half or volva-cup smooth externally, two-layered, of coarsely 
chambered tissue, obovate to cupulate to subcylindrical, persist- 
ent, 9-12 mm. tall by 10-20 mm. wide at top, walls 1-2 mm. 
thick, outer layer thin, membranous, inner layer thick, often 
rotting away leaving the outer coat a thin tough membrane 
covered with dirt. Annulus, rarely a pseudo-annulus occurs 
(FIG. 4) formed of the remains of the volva-cap which on elongation 
of the stem were left on the upper part of the stem simulating a true 
annulus, breaking into pieces and soon deciduous, leaving a normal 
stipe with no signs of any annulus ever having been present. (A 
somewhat similar universal veil or volva is found in Battarrea la- 
ciniata [Long 1943], where the outer volva is triplex having three 
different zones of tissue.) Radicating base none. Gleba ferrugi- 
nous to Hay’s russet. Capillitium hyaline to slightly tinted, not 
abundant (in specimens at hand), threads not as well defined as in 
Tylostoma, flaccid, 3-5 » thick, septa not seen. Spores globose, 
uni-guttulate, 5.6 to 7.5 usual size 7p. Epispore fulvous, mod- 
erately but not densely echinulate, rarely smooth. 


Type LocaLity: South America near Arequipa, Peru. 

ILtustRATIONS: Klotzsch, Nov. Act. Caes. Leop. Carol. Nat. 
Cur., fungi of Meyen Collections, tab. 5, fig. 4. Lloyd Myc. Writ. 
1: The Genera of Gasteromycetes, pl. 2, fig. 20, p. 14; Lloyd Myc. 
Writ. 1: pl. 10, figs. 1-3; Lloyd Myc. Writ. 1: The Lycoperdaceae 
of Australia, New Zealand and Neighboring Islands, fig. 6, p. 9. 
Cunningham, the Gasteromycetes of Australia and New Zealand, pl. 
29. fig. 1, and pl. 36, fig. 53. White, The Tylostomataceae of 
North America, pl. 35, figs. 1-6. Spegazzini, An. Mus. Nac. 
Buenos Aires 6: pl. 4, fig. 2, and fig. 3 as Chlamydopus amblaiensis 
Ls 

Hasirat: usually solitary, in sandy, sand-clay, or volcanic soil, 
on sand dunes, and in gypsum flats ; in the open or usually in partial 
shade of desert vegetation ; in arid or semiarid regions. 

Distripution: Nortn America. Arizona: Pima County, near Tucson, 
elevation 2400 ft., C. L. Shear, April 13, 1901, in Herb. Bureau of Plant 
Industry (1 plant). California: San Bernardino County, near San Bernar- 
dino, elevation 1080 ft., O. A. Plunkett, comm. Warren Travell, March 
1929, in University of California Herbarium at Berkeley, 506660 (1 plant). 
Western Mohave Desert, J, M. Johnson, in Lloyd Myc. Coll. 5623 (1 plant). 


Rverside County 6-8 miles beyond Indio, elevation 20 ft. below sea level. 
H. E. Robert, spring of 1940. Herb. Bureau of Plant Industry, in Morse 
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Fics, 3-5, Chlamydopus meyenianus X 1, Fig. 3, volva-cup and pseudo- 
exoperidium ; fig. 4, plant with false annulus; fig. 5, plant from type. locality 
in Peru. 


Coll, 650 (1 plant). Mohave Desert, Los Angeles County, Lancaster, ele- 
vation 2350 ft., Mildred Stein, May 1940, in Morse Coll, 650 (1 plant). 
New Mexico: Dona Ana County, Mesilla Park, elevation 3865 ft. W. A. 
Archer, April 10, 1915, in Lloyd Myc. Coll, 5628 (2 plants). E. O. Wooton, 
April 1910, in Lloyd Myce. Coll, 5640 (2 plants) ; T. D. A, Cockerell, May 
1898, in New York Botanical Garden (several plants); on mesa north of 
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A. & M. College, F. Garcia, comm. E. O. Wooton, April 1894, no. 101 Her- 
barium of A. & M. College (1 plant), now in the New York Botanical 
Garden under the name Tylostoma gracile; F. Garcia, comm. J. B. Ellis 
(1 plant), in New York Botanical Garden under the name Tylostoma cam- 
pestre; on mesa, 1 mile N.E. of A. & M. College, Clay Smith, comm. H. L. 
Barnett, April 1941, 9956 Long Herb. (1 plant). Jornado Experimental 
Range about 28 miles east of Las Cruces on Highway 70, elevation 4150 ft., 
in open areas between the mesquite-sand dunes, Jvan H. Crowell, February 
6, 1937, 8156 (1 plant); W. H. Long and David J. Stouffer, Sept. 8, 1941, 
9607 (1 plant). Chavez County, in oak shinnery (Quercus Harvardii), 34 
miles east of Roswell on Highway 380, elevation 3400 ft., W. H. Long and 
David J. Stouffer, April 19, 1942, 10083 (2 plants). Lincoln County, 8 
miles south of Oscuro, elevation 5500 ft., David J. Stouffer February 20, 
1942, 10021 (5 plants), October 27, 1942, 10271 (1 plant); W. H. Long and 
David J. Stouffer, April 18, 1942, 10101 (27 plants). Otero County, White 
Sands National Monument, elevation 4250 ft., in gypsum flats, west of first 
gypsum dune, one-quarter to one-half mile N.W. of Administration Build- 
ings, E. Ray Schaeffner, August 15, 1941, 9686 (1 plant), August 30, 1941, 
9958 (4 plants); W. H. Long and David J. Stouffer, September 13, 1941, 
9646 (56 plants); W. H. Long, April 22, 1942, 10114 (87 plants). Luna 
County, 10 miles west of Deming on Highway 70, elevation 4300 ft., in 
mesquite-sand dunes, W. H. Long and David J. Stouffer, September 9, 1941, 
9614 (1 plant), 11054 (7 plants); W. H. Long, April 24, 1942, 10061 (10 
plants). Valencia County, 4 miles south of Belen bridge on Highway 6, 
elevation 4785 ft. in sand-clay soil on Artemisia areas, September 18, 1941, 
W. H. Long, 7679 (2 plants); W. H. Long and David J. Stouffer, De- 
cember 6, 1941, 9919 (3 plants). Washington: Franklin County, Pasco, 
elevation 381 ft., in deep sand dunes, C. V. Piper, May 20, 1899, in Lloyd 
Myc. Coll. 5625 (3 plants). 

Soutn America. Peru: Province of Arequipa, near Arequipa,’ elevation 
8000 ft., in volcanic soil, at the base of the active volcano Misti, P. J. F. 
Meyen, in Berlin Museum as Tulostoma meyenianum, type locality. Yura, 
about 20 miles N.N.W. of Arequipa at base of extinct volcano, Chachani, 
elevation 8000 ft., Karl P. Schmidt, August 7, 1939, in Chicago Museum of 
Natural History, 1,014,666 (1 plant). Chile: Atacama Province, Desert of 
Atacama, between Cachinal de la Sierra and Agua de Profetas, elevation 
9000 ft., R. Philippi No. 419 (several plants) as Tulostoma deserticola. 
Argentina: Province of Patagones, near Carmen de Patagones, in sand 
dunes near seashore, Carlos Spegazzini, September 1897, and February 1898, 
as Chlamydopus clavatus, type locality for genus; Salta Province . near 
Amblaio, in very arid sandy hills, elevation 8200 ft., Carlos Spegaszzini, 
January 1897, as Chlamydopus amblaiensis; Mendoza Province, in preandean 
hills of Potrerillos, near Mendoza, elevation 4500 ft., Carlos Spegaszini, 
March 1910, No. 1260, abundant, as Chlamydopus meyenianus. Vicinity of 
Mendoza, Carnegie Institution of Washington, New York Botanical Garden, 
Explorations in South America, J. N. Rose and P. G. Russell, September 
1915, 21473 (1 plant) as Tylostoma sp. 

Nortu Arrica: One specimen at Kew under name Battarrea guicciardi- 
niana (according to Lloyd L.c.). 
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AusTRALIA. Western Australia: Kalp, J. B. Cleland (his no. 357), 
Lloyd Myc. Coll. 5631 (1 plant) ; Kalgoorlie, Gascoyne River, M. Gribble, 
June 1917, as Tylostoma maximum; Kurrawang, Mrs. A. F. Cleland, July 
1918. South Australia: Millers Creek, Dr. Campbell, August 1921; Minnie 
Downs, L. Resse, July 1926; Mr. Diets, no locality given; Victoria: Miller, 
Mallee; Walpeup; Pink Lakes, Mallee near Underbool. 


The altitudes and habitats for Australia are not available. All 
the collections listed from New Mexico are in the Long Herbarium 
at Albuquerque, N. M., unless otherwise stated. The above dis- 
tribution shows that Chlamydopus meyenianus has a wide range in 
altitude and habitat. In South America this fungus extends from 
the shore of the Atlantic Ocean in Argentina, inland to elevations 
of 7000 to 8200 ft. then over the Andes to Peru at 8000 ft., thence 
up the west coast to Chile where it occurs at 9000 ft. in the Atacama 
Desert; thus it is rather widely distributed on both slopes of the 
Andes at high altitudes. In North America, Chlamydopus ranges 
from Southern California, eastward to New Mexico then North 
to southeastern Washington, with altitudes from 20 ft. below sea 
level to 5500 ft. 

Hasitat: In South America this fungus is found on sand dunes, 
on rocky soil and in volcanic debris. In North America it has a 
wide variety of habitats, as follows: East of Roswell it grows on 
low sandhills in a remarkable forest of dwarf oaks which rarely 
grow taller than three feet ; in the Oscuro area it grows on the tops 
and sides of mesquite-sand dunes in the partial shade of the mes- 
quite trees. In the White Sands National Monument, the plants 
were found in gypsum flats in the partial shade of Atriplex 
canescens, Lepideus alyssoides and Chrysothamnus latisquameus. 
These gypsum flats are small valleys entirely surrounded by gypsum 
dunes (hydrous calcium sulfate) which have no drainage outlets, 
hence the soil is heavily impregnated with gypsum from rain water 
and from wind-blown particles of gypsum settling in the flats. The 
Jornado area consists of high mesquite-sand dunes with deep de- 
pressions between the dunes, the Chlamydopus grows in open spots 
in the depressions. The Deming area consists of low mesquite- 
sand dunes where the mesquite trees are small (4-8 ft.). This fun- , 
gus grows on the sides and tops of the dunes, especially on dunes 
where the mesquite brush is dead or dying; the soil of this area 
has much clay in it. In the area southeast of Belen the fungus 
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Fics. 6-7, Chlamydopus meyenianus X1. Fig. 6, a very large obese 
form; fig. 7, plant from gypsum flats with large bulbous base of rootlets, 
hyphae and soil. 


grows on low hills in a heavy sand-clay soil covered with Artemisia 
bigelowni. 


Figure 7 shows the characteristic basal growth of Chlamydopus 


in the gypsum flats of the White Sands National Monument. The 
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majority of the plants have this large bulbous base, which is com- 
posed of rootlets of adjacent vegetation mixed with a mass of white 
hyphae, grains of sand and gypsum. At first we thought this was 
an example of root stimulation due to the Chlamydopus as de- 
scribed by Shantz and Piemeisel (1917) where they cite instances 
of stimulation of vegetable growth from “Fungus Fairy Rings,” 
but a critical study of these bulbous formations led us to doubt that 
such an explanation was correct. These bulbs are unusual in that 
they are found around the volva-cups extending up on the base of 
the stems where the volva-cap had been; the rootlets and fungus 
hyphae are also in the sand which filled the volva-cups after stem 
elongation. The sporocarps and volva-caps are entirely free of 
rootlets, hyphae and sand particles, in other words the bulbs are 
limited to the volva-cups and adjacent portions of the stem. All of 
the volva-cups found on this gypsum area are filled with rootlets, 
hyphae and sand; also many stems have rootlets protruding from 
that portion buried in the soil, indicating that this peculiar bulbous 
formation originated after stem elongation. 

Most of the rootlets under the microscope show a multitude of 
hyphae radiating in all directions from them, but many of the 
rootlets have masses of hyphae parallel to them. Apparently as 
soon as the stem elongates, the rootlets and hyphae become active 
filling the soil inside and outside of the volva-cup thereby producing 
the globose bulb. If this white fluffy mycelium originated from 
the Chlamydopus then why wait to grow until the universal veil 
is ruptured, if this white fungus is not a part of the Chlamydopus 
mycelium then again why wait till elongation to become active? 
These bulbous masses around the volva-cups (FIG. 7) occur only 
on Chlamydopus plants growing in the gypsum area, none were 
found on any plants growing in other areas (Fics. 1 & 3). The 
gypsum evidently is the cause of this bulbous growth. It seems 
that the Chiamydopus plants in the presence of gypsum gives off 
substances which attract the rootlets of green vegetation as well 
as attracting the fungus hyphae. Special efforts were made to find 
the “egg” stages of Chlamydopus but none were found, hence we 


have only old and more or less weathered plants for study. Many 
of these questions would be answered if we could get the “egg” 
stages in the gypsum soil. According to Cunningham (I. c.), the 
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“egg” and stems of Chlamydopus have a gelatinous matter in them 
before elongation, if such is true for our plants then this gelatinous 
material, or what was left of it after elongation, might be the attrac- 
tion for the rootlets and the white fungous mycelium, if so, then 
why do not plants of Chlamydopus everywhere have this bulbous 
base? But, as previously stated, these bulbs are limited to the 
gypsum areas. 

Cunningham (1. c.) finds plants in Australia with stems 35 cm. 
long and states that these “large specimens may possess a compound 
peridium when the glebal chamber is divided into several smaller 
chambers. The top of the sporecarp then becomes somewhat 
pitted, the depressions corresponding with the positions occupied by 
the various peridial walls.” We do not find any plants with stems 
longer than 15 cm. nor any with compound peridia as described by 
him. If this species were not so distinctive, some “splitters” might 
easily make a “new species” of the plants with these long stems 
and compound peridia. We have a similar possibility in Dictyo- 
cephalos (Long & Plunkett, 1. c.) where the amazing variations in 
size, shape, scales and other characters are so many that numerous 
“new” species could be made from aberrant individuals by 
writers who believe such characters are valid criteria for differ- 
entiating species. The description of Chlamydopus given here was 
made from New Mexico material. 

DISCUSSION OF SYNONYMS 

Tulostoma meyenianum Klotzsch (1843) was the name for the 
original type material collected in Peru by Meyen on which is 
based Chlamydopus meyenianus. 

Tulostoma deserticola Phil. (1860) is a name applied to our 
plant found in the desert regions of Atacama in Chile. 

Tylostoma maximum Ck. & Mass. (1887) was found in Australia 
but is identical with our plant according to Lloyd (1. c.). The 
above species were named before the genus Chlamydopus was 
erected. 

Chlamydopus clavatus Speg. (1899) is the name given to a 
South American collection from near the shore of the Atlantic 
Ocean ; the author overlooked the older name T. meyenianum. 


Chlamydopus amblaiensis Speg. (1899) is the name given to 


plants which show an annulus, but this so-called annulus is nothing 
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more than the remnants of the volva-cap left on the stipe during 
elongation (Fic. 4) and soon disappears. 
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ADDENDA TO THE GENERA HELICO- 
GLOEA AND PHYSALACRIA 


Giapys E. BAKER 


(witH 25 FIGURES) 


Since the publication of descriptions of the genera Helicogloea 
(Baker, ’36) and Physalacria (Baker, ’41), additional material of 
both genera has been available for study. For each genus the 
geographical range of the known species is extended and new 
species recognized. : 

For Helicogloea the geographic range and habitats of previously 
known species are considerably broadened. Four species are 
clearly defined as new. A key to all the species is included there- 
fore. Of the eleven species‘now comprising the genus all but two, 
H. sphaerospora and H. indica, have been seen. Descriptions of 
these have been taken from the original accounts (Moller, 95 and 
Boedijn, ’37, respectively). The genus falls naturally into two 
lines depending upon the character of the fructification, which may 
be of the mucous-gelatinous (“tow-like’) type, or the distinctly 
floccose (hypochnoid) type. Other diagnostic criteria include the 


position of the basidial primordium which may be apical or inter- 


calary, the character of the hypobasidial sac, the origin of the epi- 


basidium, and the spore characteristics. 


KEY TO THE SPECIES OF Helicogloeca PAT. 
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}. Prsctiication floccose, frypochmosd oo... ccc cvcic sce dvscvbcsccesese 2 

2. Origin of basidium (primordial cell) apical; hyphae without clamp con- 
nections or coils; spores sphaeroidal H. sphaerospora 

2. Origin of basidium usually intercalary; clamp connections present; 
hyphae freely coiled at times; spores ovoid 

. Hypobasidial sac very irregular, constricted or forked; epibasidial origin 
from the apex or sub-apex of the primordial cell; hyphae not coiled; 
spores 15-19 x 9-13 u H. pinicola 

. Hypobasidial sac constricted but not forked; epibasidial origin usually 
from the apex of the sac; hyphae conspicuously coiled, especially the free 
ends; spores 12-15 k 7.5-9 4 H. contorta 
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. Basidial origin either apical or intercalary, usually with a sac 
. Basidial origin lateral on a short branch, or both apical and intercalary 
in the same species 
. Hypobasidial sac small, under 20 in length, regular in form; spores 
ovoid, 8-12 x 5-8u . graminicola 
. Hypobasidial sac larger, usually over 20 in length 
. Basidial origin a short lateral branch; hypobasidial sac present, pendu- 
lous; spores one-celled, arcuate to crescent-shaped, 24-31 x 9-1l u 
H. indica 
. Basidial origin both apical without a sac and intercalary with a sac; 
spores ellipsoidal to elongate-ellipsoidal, concave, one-, rarely two-celled, 
14-24 x 5.4-94 H. intermedia 
. Fructification usually a thin mucous-gelatinous film 
. Fructification a well-developed, irregular pulvinate mass, several mm. 
thick; spores subellipsoidal, often a little flattened or concave, 15-17 x 
H. caroliniana 
. Basidial origin apical or intercalary; hypobasidial sac always present; 
spores ovoid-ellipsoidal 
. Basidial origin usually intercalary; hypobasidial sac sometimes replaced 
by swelling of the primordial cell; spores subellipsoidal and curved, 
apiculus very stout, 13-15 X 4.5-7.54 H. longispora 
. Fructifications pallid to straw-colored; basidial origin usually apical ; 
epibasidium primarily from the apex of the primordial cell 
. Fructification a distinct yellow to orange color when dry; origin of 
basidium intercalary, sometimes catenulate; epibasidium primarily from 
the apex of the sac; spores elongate-ovoid, 16-25 X 8-15 u H. aurea 
10. Spores ellipsoidal, one-celled, 8-25 X 4-13 u H. Lagerheimi 
10. Spores ovoid, 1-3 septate, 15-18 X 7-8 u H. inconspicua 


HELICOGLOEA LAGERHEIMI Patouillard, Soc. Myc. Fr. Bull. 8: 121. 


1892. 
Saccoblastia ovispora MOller, Protobasidiomyceten, Bot. Mitt. 8: 
16. 1895. 
Saccoblastia sebacea Bourdot and Galzin, Soc. Myc. Fr. Bull. 
25: 15. 1909. 
Saccoblastia sebacea var. vulgaris Bourdot and Galzin, Hym. de 
pte France, p. 5. 1928. 
bora Saccoblastia sebacea var. pruinosa Bourdot and Galzin, Hym. de 
ent ; France, p. 5. 1928. 
cag Helicobasidium inconspicuum vy. Hoehn. (Fragm. Myk., No. 
led: 175), Sitzungsb. Akad. Wien 117, Abt. 1: 1021. 1908. 
sng This is the type species of the genus. New materials from Cali- 
free fornia and Colombia represent the first collections from those areas. 


rts Both are quite typical of the species, but that of the former collec- 
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tion is particularly abundant and striking. A specimen of von 
Hoehnel’s labelled Helicobasidium inconspicuum shows the charac- 
teristic hypobasidia, apical germination of the primordial cell, and 
spores of H. Lagerheimi Pat., thus reducing it to synonymy with 
that species. 


HasiTaT: aspen, birch, beech, maple, pine, poplar, and various undeter- 
mined woods; humus; sawdust. 

DistriBuTION : Brazil: Rio Grande do Sul, Sao Leopoldo; Ecuador: Chorr- 
era de Agoyan near Bafios; Colombia: Dept. Magdalena, Sierra Nevada 
de Santa Marta; Canada: Ontario; U. S.: California, Iowa, Missouri; 
France: Allier, Aveyron, St. Guirol, Tarn, St. Priest-en-Murat, Orne; 
Austria: Wiener-Wald. 

SPECIMENS EXAMINED: Colombia, Dept. Magdalena, Sierra Nevada de 
Santa Marta, vicinity of Dos Aguas, east of Hacienda Cincinnati, elevation 
1400-1500 m., August 14, 1935, G. W. Martin 3373, ex herb. G. W. M.; Can- 
ada, Ontario, Paradise Bay, L. Timagami, August 22, 1935, R. Biggs 8499, 
det. G. W. Martin, ex herb. U. Toronto; August 7, 1936, R. Biggs 10520, 
det. H. S. Jackson, ex herb. U. Toronto; U. S., California, Humboldt 
County, Little River Sand Dunes, January 2, 1940, H. E. Parks 4, det. 
G. W. Martin, ex herb. U. Cal. 640701; Austria, Wiener-Wald, August 18, 
1907, Fr. von Hoehnel, ex herb. von Hoehn., ex herb. Farlow. 


HELICOGLOEA PINICOLA (Bourd. and Galz.) Baker, Ann. Mo. Bot. 
Gard. 23: 89. 1936. 

Several gatherings from Canada have been studied which extend 
the geographical and host ranges of this floccose species. The col- 
lections are all on angiosperm substrata. Although this is not the 
first notation of departure from the described gymnosperm sub- 
stratum that was the basis of the specific name, the collections do 
extend the host range considerably, further relegating the specific 
name to historical interest only. None of the collections is in any 
way atypical. 


HasitaT: on decaying wood of alder, hawthorn, hazel, pine, poplar, and 
willow ; humus. 

DistrisuTion: Canada: Manitoba; Ontario; France: Causse Noire, 
Toulon; Austria: Tirol. 

SPECIMENS EXAMINED: Canada: Ontario, T. F. R., Lake Timagami, Bear 
Island, August 30-31, 1936, H. S. Jackson and R. Biggs, in herb. VU. 
Toronto 9507, ver. G. W. Martin, on Salix; R. Biggs, August 31, 1936, 
in herb. U. Toronto 9508, det. H. S. Jackson, ver. G. W. Martin, on 
Corylus rostrata; H. S. Jackson, August 12, 1937, in herb. U. Toronto 
12403, on Amelanchier sp.; woods east of Snell Grove, A. J. Skolko, May 
21, 1937, in herb. U. Toronto 12404, det. H. S. Jackson, on deciduous wood; 
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woods west of Maple, H. S. Jackson, November 6, 1938, in herb. U. Toronto 
13546, on Alnus. 


Helicogloea contorta sp. nov. Fics. 1-6. 

Fructificatione conspicua, 1 mm. crassa, floccosa, albida; hyphis 2-54 
diam., conspicue nodoso-septatis, saepe helicoideis, muris crassis; basidiis 
intercalariis, saepe helicoideis; hypobasidiis non regularibus, 48-65 x 8-104; 
epibasidiis ex hypobasidiis vel basidiis, 40-45 X 7-8; sporis ovoideis, 12- 
15 X 7.5-9 wu. 


Fructification conspicuous, up to 1 mm. thick, floccose, spread- 
ing over an area of several mm., cream-white when dry ; assimila- 
tive hyphae 2-5, diam., with conspicuous and frequent clamp- 
connections, often spirally coiled, especially the free surface 
branches, sometimes with very thick walls; basidial primordia usu- 
ally intercalary, rarely apical ; primordial cell often distinctly coiled, 
of variable length, giving rise to the hypobasidium 48-65 x 8-10 p, 
irregular, sometimes constricted but not forked; epibasidium com- 
monly arising from the apex of the sac, but occasionally from the 
primordium ; fertile portion 40-45 x 7-8 » becoming 3- or 4-celled, 
each segment producing a single spore; spores ovoid, 12-15 x 
7.5-9 uw, germinating by repetition with one or two germ tubes. 


Hasitat: Quercus macrocarpa. 

DistrisuTion: U. S.: Iowa, West Okoboji. 

SPECIMEN EXAMINED: U. S.: Iowa, West Okoboji, July 19, 1932, D. P. 
Rogers 829, ex herb. Rogers. 


This species differs from H. pinicola chiefly in the striking coil- 
ing of its hyphae, apical germination of the basidial primordium to 
the epibasidium, and the smaller size of both the epibasidium and 
spores. 


Helicogloea longispora sp. nov. Fics. 15-20. 

Fructificatione mucedinoidea, grisea; hyphis enodosis, contortis, 2-10 
diam., interdum crasse tunicatis; basidiis intercalariis vel apicalibus; hypo- 
basidiis saepe constrictis, 45-50 X 9-11 u, interdum defectis; epibasidiis 65- 
70 X 5-8; sporis subcylindrico-fusiformibus, apiculos versus curvulis, 13— 


15 X 4.5-7.5 w. 


Fructification mucous-gelatinous, dull gray, inconspicuous when 
dry; hyphae without clamp connections, irregular, short-celled, 
sometimes constricted at the septa, 2-10 in diam. with walls of 
varying thickness; basidial primordia intercalary or apical; hypo- 
basidial sac smooth, or more often once or twice constrictéd, 45-50 
xX 9-11, sometimes missing and then replaced by the swelling of 
the intercalary primordium; usually germinating from the pri- 
mordial portion; epibasidium 65-70 x 5-8» or more, producing 
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ronto spores at ends of long filaments, 2.5-3 » diam., spores subcylindric 
to fusiform, somewhat tapered at both ends and strongly curved 
toward the apiculus at the base, with very stout, cylindric apiculus, 


2-5 u 13-15 X 4.5-7.5 w, germinating by repetition with one or two germ 
sidiis tubes. 
104; sa 

12- Hasitat: Pseudotsuga taxifolia. 
goss DistrisuTion : U. S.: Oregon, Comstock; Lane County, Lorane. 

SPECIMENS EXAMINED: Oregon, Comstock, December 11, 1937, A. M. 

ead- and D. P. Rogers 478, ex herb. Rogers; Lane County, Lorane, el. 400-500 
nila- ft., Doty 522, ex herb. Rogers. 
imp- S - 5 : $ ° eq 
tine everal of the characters of this new Helicogloea are striking, 
sini. namely the short-celled, contorted hyphae; the absence of hypo- 
iled, basidial sac at times; and the elongated, fusiform spores. 
0 p, : 
cy Helicogloea aurea sp. nov. Fics. 10-14. 

; Fructificatione in statu vegeto gelatinosa, albida, in statu sicco mem- 
branacea, aurata; hyphis 4-5 diam., enodosis; basidiis intercalariis, saepe 


catenatis; hypobasidiis flexuosis, non constrictis, 55-75 X 12-16; epibasidiis 
5 xX ex apicibus hypobasidiorum vel basidiis, 260-330 x 8-9; sporis elongato- 
ovoideis, 16-25 X 8-15 uw. 


Fructification when fresh gelatinous but tow-like, white; when 
iP. dry membranous, golden-orange; hyphae 4-5, diam., without 
clamp connections ; basidial primordium intercalary, sometimes ca- 
tenulate ; hypobasidium flexuous but not constricted or forked, 55- 





oil- 75 X 12-16; epibasidium originating from the apex of the sac 
1 to or occasionally from the primerdial portion, very long, 260-330 x 
and 8-9 », the fertile portion four-celled ; spores elongate-ovoid, 16-25 
x 8-15 yp, germinating by repetition with a single germ tube. 
HasitaT: on decaying wood. 

10 DistripuTicn: Panama, Prov. Cherique. 

ypo- SPECIMEN EXAMINED: Panama, Prov. Cherique, Valley of upper Rio 
65- Cherique Viejo, 1600-1800 m., July 1, 1935, G. W. Martin 2159, ex herb. 
13- G. W. Martin. 

The extremely large size of the sac, the length of the epibasidial 
en outgrowth, and the character of the fructification are the most out- 
| . : , 
ee standing features of this species. 

) 
po- Helicogloea inconspicua sp. nov. Fics. 7-9. 
-50 Fructificatione tenui, sparsa, mucedinoidea, membranacea, sordide albida ; 
of hyphis 4-5 # diam., enodosis; primordiis basidiorum apicalibus ; hypobasidiis 
Tr i- 30-52 X 8-13 4, non constrictis; epibasidiis ex apicibus primordii, 65-115 x 


5.5-8u; sporis ovoideis, septatis, guttulatis, 15.5-18 x 7-8 4. 
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Fructification very inconspicuous, thin, gelatinous to membra- 
nous, pallid to straw-colored; hyphae 4-5 » diam., without clamp 
connections; basidial primordium apical; hypobasidium 30-52 x 
8-13 p, not constricted; epibasidium originating from the apex of 
the primordial cell, 65-115 x 5.5-8 »; spores ovoid, becoming one- 
to three-septate, often with conspicuous oil drops in the cells, 
15.5-18 X 7-8 », germinating by repetition. 

HasitaT: on decaying wood. 

DistrisuTion : Colombia, Dept. Magdalena. 

SPECIMEN EXAMINED: Colombia, Sierra Nevada de Santa Marta, Dept. 
Magdalena, Hacienda Valparaiso, 1200-1400 m., August 19, 1935, G. W. 
Martin 3533, ex herb. G. W. Martin. 


The septate spores of this species serve to separate it from H. 
Lagerheimi, which it otherwise resembles quite closely. Septate 


spores are unknown in all other species of the genus except H. in- 


termedia where rarely they are uniseptate. 
PHYSALACRIA Pk. 


Two additional collections of this genus have been seen, one rep- 


resenting a known species and the other a new species. 


Physalacria Luttrellii sp. nov. Fics. 21-25. 

Non conferta; capitulis globosis vel subglobosis, levibus, albidis vel sordide 
albidis, non cavis, 0.5-1.0 mm. diam. ; stipite 1.0-1.5 mm. alto; hyphis nonnum- 
quam conspicue nodoso-septatis, 2-5 4 diam.; hymenio amphigeno; cystidiis 
cylindricis, non incrustatis, 40-50 x 6-7.5 4; basidiis 4-sporis, 12-15 X 7-94; 
basidiosporis ovoideo-ellipsoideis, 8-11 4-5 uw. 


3asidiocarps scattered, head globose or subglobose, smooth, oc- 
casionally with a few folds, white to cream-colored, not hollow, 
0.5-1.0 mm. in diam.; produced on a central stalk up to 1.5 mm. 
high, arising from a well-developed base; in section the head filled 
throughout with loose reticulate hyphae; the stalk consisting of 
parallel, closely packed hyphae except for the basal region which 
is of prosenparenchyma cells covered on the outer surfaces by dark 
brown pseudoparenchyma cells; hyphae 2-5 diam., often with 
conspicuous clamp connections; hymenium amphigenous; cystidia 
large, not constricted, smooth, more or less cylindrical, projecting, 
40-50 X6-7.5y in diam.; basidia four-spored, 12-15 kK 7-9 y; 
spores ovoid-ellipsoidal, 8-11 * 4-5 p. 


Hasitat: on dead stems of Lespedeza bicolor. 

Distessution: U. §.: Georgia, Spalding County. 

Srecimen examinen: U. S., Experiment, Georgia, Spalding County, Oc 
tober 27, 1943, FE. S. Luttrell 5153, type, ex herb, Farlow. 
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This species possesses definite characteristics which readily dis- 
tinguish it from known species and justify its autonomy. These 
are its smooth, globular head filled with reticulate tissue; in ad- 
dition the: somewhat larger basidia, the much larger cystidia, and 
larger spores will separate it from P. Langloisi. Likewise its 
larger basidia, less elongate in form, the type of cystidia, and spore 
number as well as size will separate it from P. aggregata. 
PHYSALACRIA INFLATA (Schw.) Peck. 

This species, the type of the genus, has been collected frequently 
in Canada and the United States, but no records outside this conti- 
nent have been noted so far. A specimen collected in 1938 by R. 
P. Viegas at Campinas, Sao Paulo, Brazil, appears to be a typical 


representative of the species in every way except that the spores 


are a little small. Such a difference carries insufficient weight for 


specific segregation. 


HasitaT: on bark. 

DistriBUTION: North America: Canada, Ontario; U. S., Maryland, 
Nebraska, New Hampshire, Pennsylvania, Wisconsin; South America: 
Brazil, Sao Paulo. 

SPECIMEN EXAMINED: Brazil, Sao Paulo, Campinas, November 21, 1938, 
R. P. Viegas 2599, ex herb. G. W. Martin. 


The writer wishes to express her appreciation to Professor G. 
W. Martin, the University of lowa, Professor H. S. Jackson, the 
University of Toronto, and Dr. D.,.H. Linder, the Farlow Herba- 
rium, Harvard University, for the privilege of using the materials 
herein described. 
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EXPLANATION OF FIGURES 


All figures were drawn with the aid of an Abbé camera lucida, The 
magnifications are given for each, /Helicogloea conterta; all X 575. 1. 
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Hyphae with coils and clamp connections. 2. Hypha showing thick walls 
and small lumen. 3. Basidium of apical origin. 4. Basidia of intercalary 
origin. 5. Epibasidium. 6. Spores. Helicogloea inconspicua: all x 575, 
7. Apical origin of basidium. 8. Hypobasidium and epibasidium. 9. Spores. 
Helicogloea aurea: 10. Intercalary origin of basidium, epibasidium from apex 
of the sac, X 550. 11. Young basidia in catenulate series, X 550. 12. Epi- 
basidium, X 290. 13. Mature epibasidium, x 550. 14. Spores, x 550. Heli- 
cogloea longispora: all X 575. 15. Hyphae of short segments. 16. Apical 
origin of basidium. 17. Intercalary origin of basidium. 18. Intercalary ori- 
gin of epibasidium without development of the hypobasidial sac. 19. Epi- 
basidium. 20. Spores. Physalacria Luttrellii: 21. Hyphae with clamp con- 
nections, X 575. 22. Cystidia showing level of hymenial surface, X 575. 23. 
Diagram of basidiocarp in longitudinal section, < 20. 24. Basidium, x 575. 
25. Spores, X 575. 
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SPECIES OF ASCOBOLUS FOR GENETIC 
STUDY 


BerNarD QO. DopceE AND Frep J. SEAVER 


(wITH 1 FIGURE) 


War conditions have focused our attention on certain mycologi- 
cal problems which had heretofore received little attention. For 
example, the destruction of the insulation used in electric equipment 
in the tropics has created very serious problems. The injury to 
lenses used in various instruments and the decay of fabrics and wood 
used in service equipment have also received a great deal of atten- 
tion. Apparently species of undescribed fungi are often involved. 
The following is an illustration. 

In April, 1945, Dr. George W. Martin while working with the 
Army Air Forces encountered a species of Ascobolus which de- 
veloped on Japanese fabric from New Guinea. Since it seemed to 
differ from any of those species recorded from other parts of the 
world, it was referred to the junior author for study. The first 
specimen on fabric had been treated with a preservative and the 
spores were not viable. A culture was then received which was 
said to have been obtained from a Japanese sock. The following 
notes on the occurrence of the fungus were received from Dr. 
Martin. 

“The Ascobolus which you have been studying appeared on a 
Japanese sock from New Guinea. This was one of a number of 
samples of captured enemy material sent in for examination, in- 
cluding test for cellulose-rotting organism. All samples were care- 
fully sealed in glassine envelopes in the field and were opened in 
the laboratory using aseptic precautions. The surface of the en- 
velope and the glass table in which the operations were performed 
were swabbed with formalin, all scissors, forceps etc. were flamed 
and the operations were performed in a closed chamber in which 
a sterilizing lamp was burning when it was not in use. 

“The socks themselves had never been worn but were from a case 
which had been broken open by shell-fire. Isolations were made on 
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various media and pieces of the fabric were placed in Petri dishes 
and wet with a nutrient salt solution lacking carbon. It was on 
such pieces that the Ascobolus appeared in nearly pure culture. 
The piece sent to you was a transfer from such a growth to a piece 
of heavy duck, sterilized and wet with the same salt solution. The 
origin of the socks, of course, is unknown.” 

This fabricolous Ascobolus proved to be of special interest from 
a taxonomic viewpoint. It seems to possess, along with those 
features characteristic of Ascobolus, some characters that would 
suggest placing it in the genus Saccobolus. Since the ascospores 
very often appear as separate units in the ascus from the time of 
their delimitation until they are discharged, the species clearly be- 
longs in Ascobolus. EEven when the eight spores are clumped to- 
gether in the ascus and are discharged in a tight clump, characters 
of Saccobolus, the spores are easily separated if a drop of water is 
added and the clump is lightly touched with a needle. When the 
fungus fruits abundantly in a plate culture so that a spore-print 
forms on the cover where water of condensation is apt to collect, 
the ascospores will seldom be found adhering tightly together in 
clumps of eight (Fic. 1). The eight spores of a true Saccobolus 
are separated only with some difficulty and then they are usually 
broken or injured. Boudier (1877), as will be noted later on, 
pointed out that in some respects Ascobolus pusillus is much like a 
Saccobolus, but since the spores are free in the ascus it must be an 
Ascobolus. 

An account of the culture work carried on with this fungus and 
a brief consideration of species of the group as suitable for myco- 
genetic studies follow the formal description of this species as given 
below. 


Ascobolus saccoboloides Seaver, sp. nov. 


Apotheciis sparsis vel gregariis vel confluentibus, sessilibus, pallide flavis. 
vix 1 mm. diam.; hymenio convexo; ascis late clavatis, 8-sporis, stipitatis, 
150 X 20"; sporis ellipsoideis, violaceo-fuscentibus, subconglutinatis dein 
dispersis; paraphysibus filiformibus. 


Apothecia scattered or gregarious, often confluent, sessile, pale 
yellowish amber in color, less than 1 mm. in diameter, hymenium 
convex, dotted over with the protruding asci; asci broad-clavate, 
reaching a length of 150 » and a diameter of 20», attenuated below 
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Ascobolus saccoboloides. Above, an apothecium crushed to show 
asci and spores. Below, portion of same enlarged. 
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into a slender stem-like base, 8-spored ; spores clinging together in 
the ascus Saccobolus-like, often discharged together, finally separat- 
ing, at first hyaline becoming purple then brown, ellipsoid, about 
10 x 16, smooth or very minutely roughened; paraphyses very 
slender. 


On Japanese fabric from New Guinea. 
CULTURE WORK 


The culture of Ascobolus saccoboloides sent us by Dr. Martin was 
developing large numbers of apothecia (ascocarps) when received. 
When transfers were made to a potato-dextrose agar medium good 
mycelial growth was obtained but apothecial development was long 
delayed and often no apothecia were ever developed. On a pep- 
tone-yeast medium which Dr. W. J. Robbins has found very satis- 
factory for certain types of work on antibiotics, growth was vigor- 
ous but no ascocarps ever developed on any of the twelve cultures 
which have been made. The mycelium grew fairly well on a horse- 
dung-decoction agar medium, but fruiting was very unsatisfactory. 
On sterilized horse dung growth was slow but numerous ascocarps 
finally matured. It was found that a malt extract agar medium was 
much better suited for ascocarp development. When culturing 
Ascobolus Winteri, Dodge (1912, fig. 2, p. 181) found that al- 
though that fungus would grow over large colonies of certain con- 
taminating bacteria, bacteria of another type acted to oppose or 
prevent growth of the Ascobolus. It was found that certain colo- 
nies of soil bacteria that had become established in some of our 
plate cultures that had been opened several times for study, served 
to stimulate the formation of fruit bodies of A. saccoboloides. In 
some cases a half dozen or more apothecia matured on the bac- 
terial growth while no apothecia were present on the agar in the 
vicinity of the bacterial colony. No work was done to discover the 
reason for this phenomenon. 

The mycelial hyphae are very fine or thin and branching is rather 
profuse. Growth is slow as compared to that of many species of 
Ascobolus. While chains of swollen cells resembling spores (or 
perhaps young ascogonia) were sometimes found on fluffy surface 
growth no true oidia or other sexual propagating bodies were no- 
ticed in our cultures. Large numbers of spirally coiled structures 
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with free tip ends are often present in the primordial growth. Be- 





ivy cause the ascocarp primordia are very small we have not attempted 
bout to make a study of their nature so we do not know whether or not 
very antheridia and ascogonia take part in reproduction. We were es- 
pecially interested to determine whether the species might be 
heterothallic because heterocaryosis and hybridization in fungi are 
topics much in the minds of many who are are concerned with a 
study of nutrition, general physiology and development of new 
was races of fungi, especially as bearing on the questions of antibiotics 
ved. and genetics. 
rood At first, we had some difficulty in inducing the ascospores to 
long germinate. On horse-dung-decoction agar germination was so long 
pep- delayed and the growth of germ tubes so slow that the plates be- 
atis- came contaminated from being opened frequently in searching for 
yor- germinated spores. It was therefore decided to try the single 
1res hyphal tip method although we realized that this method has its 
rse- limitations. The fact that all single tip cultures of an Ascomycete 
ory. fruit does not prove that the fungus is homothallic. 
rps Single tip cultures. Since the mycelium seems to prefer to 
was grow largely on the surface it was not difficult to isolate some two 
‘ing dozen single tips and grow them in tubes of malt extract agar. In 
al- due time every one of the cultures developed many ascocarps. In 
on- earlier years such evidence would have been accepted as proof of 
or homothallism. A high percentage of single-tip cultures from wild 
slo- type mycelia of Neurospora tetrasperma (Dodge, 1928), would 
our produce ascocarps just as though the species were homothallic. 
ved When we see that the mycelium is heterocaryotic, the cells usually 
In carrying two kinds of nuclei as to their mating types, we know that 
ac- the species is not really homothallic ; it is heterothallic, or, at least, 
the facultatively heterothallic. To avoid all uncertainty it was there- 
the fore necessary to obtain numerous cultures from single ascospores. 
Single-ascospore cultures. After experimenting with heat-treat- 
her ment of ascospores and having found this ineffective, we tried sev- 


of eral different kinds of media. Occasionally a few spores germi- 
nated after several days. The spores are rather small and the 


BS: 
‘or 

ace germ tubes are very thin and so very difficult to locate without 
10- contamination of the plates. We found that excellent germination 


could be obtained when ascospores were sown on the surface of 
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an agar medium which Miss Grace Antikajian is using in her work 
on Ascobolus magnificus. This is made up with a dung decoction 
to which either whole yeast or yeast extract is added. It was a 
simple matter to sow ascospores on the surface of this Antikajian 
medium in plates. A high percentage of germination was observed 
on the third day. Fifteen single spores bearing germ tubes were 
transferred to tubes of potato-dextrose agar. Two days later when 
mycelial growth had become well established on the slants, the 
original bit of agar bearing the germinated spore in each case was 
picked out and transferred to a tube of malt extract agar. Good 
growth was made in all thirty cultures. At the end of six weeks 
there was no evidence that ascocarps were forming in any of the 
potato-dextrose cultures. Mature ascocarps had developed in all 
fifteen malt extract cultures by the end of the third week. <Asco- 
bolus saccoboloides is therefore homothallic. In three cultures ma- 
ture spores could be seen on the tenth day. These were the cul- 
tures in which large blocks of the dung-decoction yeast-extract 
medium had been transferred with the germinated spore. At first 
the ascocarps all developed on the malt extract agar in the tube and 
not on the dung-yeast block of agar. In Petri-dish cultures with 
‘the dung-yeast extract medium no ascocarps could be found at the 
end of three weeks, but in transfers from such plates to tubes of 
malt-extract agar ascocarps were forming by the fifth day. From 
this it is clear that although the yeast extract certainly stimulates 
spore germination and vegetative growth, it is not favorable for 
ascocarp development in this case. There was great variation in 
the times required for the appearance of the mature spores. The 
first ones were found in a few ten-day-old cultures, but in other 
cultures mature spores could. not be found until after three weeks. 

We have not made a study of the method of origin of the asco- 
carps except to learn, as noted above, that the apothecial primordia 
are very small and that they occur more or less in clusters or groups. 
That is, a single ascocarp has its origin in several ascogonia which 
arise from the surface of the medium and are so close together that 
the mature ascocarps coalesce giving the appearance of a continu- 
ous, though bumpy, hymenial layer. Ascus formation is much de- 
layed where there is extensive coalescing of apothecia. Where tlie 
ascocarps are well separated one can often see that the hymenium is 
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marked off in a way that indicates that ascogenous hyphae have 


arisen from different ascogonia. Green (1931) and Gwynne- 
Vaughan and Williamson (1933) have shown that several asco- 
gonia are present at the origin of individual ascocarps of Saccobolus 
obscurus and S. depauperatus. 

The apothecia are at first pale amber. Later in old cultures 
they become dark amber and are spotted purple by the clumps of 
mature ascospores. In many species of Ascobolus, particularly the 
kinds that have a broad hymenial layer, the spores are usually dis- 
charged more or less simultaneously in small “clouds.” When 
watching such a spore discharge one can observe how the hymenial 
surface changes quickly from dark purple to a greenish color. The 
spores of Ascobolus saccoboloides are not discharged in such clouds: 
In fact mature apothecia are usually spotted with spore-bearing 
asci in which the clumps of spores are retained a long time. (FIG. 
1). Crushed mounts can be photographed readily. There is no 
movement such as is apt to occur in mounts of other speciees when 
spores are discharged. In other words the hymenium is rather 
“sticky.” 


GENERAL CONSIDERATIONS 


All species of Ascobolus not coprophilous. Many botanists think 
of species of Ascobolus as belonging to that group of fungi which 
grow on dung of various animals. No one in recent years has 
monographed the Ascobolaceae so that we have no reliable source 
of information on just how many good species of Ascobolus there 
are. Rehm (1896) recognized twenty-two species, excluding va- 
rieties, as occurring in central Europe. Of these thirteen were re- 
corded as coprophilous and nine as non-coprophilous. Seaver 
(1928-1941) in his North American Cup-fungi recognized sixteen 
species of Ascobolus, of which nine are coprophilous and seven non- 
coprophilous. A. saccoboloides is a good example of a species 
which grows well on fabric. We should add two more species to 
Seaver’s list of the non-coprophilous species. A. pusillus Boud. 
was collected on old burned ground during three different sum- 
mers at White Post, Virginia. Although its habitat and spore 
markings are much the same as those of A. carbonarius it is a dis- 


tinct species (see Dodge, 1921, pl. 10, fig. 8). He studied spore 
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germination and found that “heat treatment” which had proved so 
effective in inducing germination of spores of A. carbonarius was 
not effective with spores of A. pusillus. A good slide mount of 
this species will be found in the herbarium of the New York Bo- 
tanical Garden. This mount shows great variation in size and 
aspect of the spores as was noted by Boudier in Icones Mycolo- 
giceae (pl. 412 f. a-i). That author (1877) pointed out that the 
paraphyses are much like those of a Saccobolus and it is otherwise 
also much like a Saccobolus except that the spores are free in the 
ascus. A. saccoboloides is even more like a Saccobolus. Yet the 
presence of free spores in asci relates it more to Ascobolus. 

A. viridis Curr. var.? as reported and figured by Dodge (1912) 
was very commonly found on black muck soil under alder (Alnus) 
bushes at “Springside” near Hackensack, New Jersey. It is a 
rather large pale greenish species. Its ascospores are the same 
shape as those of A. viridis Curr. but they are smaller. The spore 
markings are much the same. Ascospores of A. geophilus are 
elliptical with well-rounded ends whereas those of the American 
A. viridis are rather pointed (see Seaver, 1928, pl. 7, fig. 2 and 
Dodge, 1912, pl. 10, fig. 2-4). Dodge reported that he had diffi- 
culty in germinating spores of his A. viridis and heat-treatment 
also was not effective. Betts and Meyer (1938-1939) found that 
ascospores of A. geophilus Seaver germinate readily without any 
special treatment whatsoever. This fact alone would serve to dis- 
tinguish A. viridis var. from A. geophilus with which, because of 
its habitat, it might be confused. Counting then A. pusillus and 
A. viridis Curr. var.? Seaver would have nine coprophilous and 
nine non-coprophilous species of Ascobolus for America. Grelet 
(1944) reports twenty-one species of Ascobolus in France. Of 
these only eleven were coprophilous. 

Heterothallism in Ascobolus. Following the report (Dodge, 
1920) that Ascobolus magnificus is heterothallic, Betts (1926) 
proved that A. carbonarius is also heterothallic. The latter species 
(see also Betts and Meyer, 1941) would certainly furnish excellent 
material for genetic studies. As a rule all eight spores from an 
ascus will germinate following heat-treatment. It has numerous 
distinct morphological characters which would serve well for 
genetic work. 
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Ames (1930) recorded A. stercorarius as “hetero-homothallic.” 


“Single spore cultures of this species gave rise to a few apothecia.” 
He found, however, that by mating certain single spore mycelia in 
culture he could obtain a much larger number of apothecia. 

Green (1931) reported on her culture work with A. stercorarius, 
A. glaber, Dasyobolus (Ascobolus) immersus and Saccobolus ob- 
scurus. Certain cultures of A. stercorarius obtained from single 
ascospores finally, after several months, produced ascocarps. This 
would ordinarily suggest that the species is homothallic. She 
found, however, that other single-spore cultures remained sterile. 
These strains, she proved, were of two kinds such that members of 
her group A fruited rather quickly with any member of her group 
B. This behavior suggested that the species might be heterothallic 
and not homothallic. Dowding (1931) proved that A. stercorarius 
is in fact strictly heterothallic. She showed how any fruiting of 
what were supposed to have been single-spore mycelia, such as re- 
ported by others previously, was probably due to the transfer of 
oidia of one sex to a mycelium of the opposite sex by mites or other 
means of contamination. 

Betts and Meyer (1938, 1939) proved by careful culture studies 
that A. geophilus Seaver is heterothallic. 

Although both Ames (1930) and Green (1931) found that the 
few single-spore cultures of A. immersus which they were able to 
obtain did not produce apothecia, Rizet (1939) was the first to re- 
port culture experiments which actually proved that the species is 
heterothallic. Rizet says that he obtained a number of cultures 
derived from single ascospores and in each case ascogonia were 
formed but no ascocarps with spores ever developed. A number 
of these cultures produced microconidia. By mating these self- 
sterile unisexual strains in various combinations he proved con- 
clusively that A. immersus is heterothallic. One of his matings, 
No. 4—-No. 15, was especially interesting because the F, asci matured 
spores of two kinds as to their color, four being normal and purple, 
the other four were colorless and sometimes smaller. Rizet proved 
that this segregation four and four for color was not an indication 
of sex or of mating type because in some asci the colored spores 
were of one sex while in others the colored spores were the opposite 
sex. When he mated two races derived from colored spores, all 
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eight spores in the F, asci were colored. In matings of races de- 
rived from colorless spores the F, asci all had eight colorless spores. 
Rizet had not seen Zickler’s (1934) paper in which that author had 
earlier found a similar segregation in asci of Bombardia lunata. 

Rizet has reported another case where he had mated race No. 25, 
derived from a colorless spore, with race No. 34, derived from a 
colored spore. The spores in the F, asci were all colorless. He 
attributed this unilateral segregation to the effect of hormone ac- 
tion such as had been reported by Moreau and Moruzi for Neuro- 
spora. Rizet did not carry out this highly interesting experiment 
to its logical conclusion. He did not say whether or not the eight 
spores in such asci were all of the same sex. Until better proof is 
forthcoming we may be pardoned for not being wholly convinced 
on this point. Where a species like A. immersus produces many 
microspores one should be on the watch for contaminations by 
these minute spores. If he used the heat-treatment method to in- 
duce ascospore germination the microconidia carried over acci- 
dentally would be killed, but this would not prevent cross fertiliza- 
tion by microconidia later on. Moreau and Moruzi, Lindegren 
and Rizet all seem to believe that diffusible hormones are re- 
sponsible for this unilateral fruiting, but little evidence has been 
furnished to prove this to be a fact, plausible as Lindegren’s (1934) 
explanation might at first seem to be. It ought to be comparatively 
easy to filter out these hypothetical “hormones” from broth cul- 
tures and apply them to the “self sterile” mycelia and make them 
fruit. Ascobolus immersus is world wide in its distribution and 
it can be found on dung in almost any pasture during the summer. 
It should be, as Rizet says, an excellent species with which to work 
genetically. 

We have, therefore, in America at least five heterothallic species 
of Ascobolus, namely A. magnificus, A. carbonarius, A. stercorarius, 
A. geophilus, and A. immersus. Excepting perhaps the first 
named, A. magnificus, a high percentage of the ascospores can be 
induced to germinate. Spores of A. geophilus grow readily with- 
out any special treatment whatever. Spores of A. carbonarius and 
A. immersus respond very satisfactorily to heat-treatment but those 
of A. stercorarius respond less satisfactorily. All five species have 


good morphological characters and are widely distributed in this 
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country. Certain principles of inheritance are much more clearly 
expressed by these haploid organisms than they are in diploid 
plants and animals. For this reason as is abundantly evident from 
the work of Lindegren, Beadle, and others, such haploid organisms 
as species of the Ascobolaceae should be thoroughly investigated 
genetically if found to be heterothallic. 

Homothallic species. Although the ascospores of Ascobolus 
Winteri readily germinate when given the heat-treatment (Dodge, 
1912) he made no statement as to single spore cultures producing 
ascocarps. He has always assumed, however, that A. Winteri is 
homothallic. This point should be cleared up by adequate culture 
studies with single ascospores. This species has been very com- 
monly found on goose dung. 

Schweizer (1923) described the development of a new species, 
Ascobolus citrinus. No antheridia were discovered. His report 
on his culture work does not indicate whether or not the species 
in homothallic. Later (1931) he does prove that A. strobilinus is 
homothallic. Whether or not A. glaber and Saccobolus obscurus 
are homothallic, Green (1931) does not say definitely. 

Gwynne-Vaughan and Williamson (1933) state that they grew 
in culture a number of species of the Ascobolaceae and made some 


preliminary observations on their development. “As it happened,” 


they say, “ali proved to be homothallic.” Among those studied 
were Ascobolus viridulus, A. Leveillei, A. equinus, and Saccobolus 
depauperatus. It is not clear whether they intended to include in 
the list of homothallic species A. stercorarius (A. furfuraceus) 
and A. immersus. Probably they did not for as noted above they 
are both strictly heterothallic. 

The ascocarp of the following species has been proved to origi- 
nate normally from a single ascogonium: A. stercorarius, A. im- 
mersus, A. citrinus, A. Winteri, A. viridulus, A. equinus, A. Leveil- 
lei; from a single pair of sex organs: A. magnificus, A. carbonarius. 

The ascocarp of the following species has been reported to arise 
from a number of pairs of ascogonia and antheridia: A. strobilinus, 
Ascophanus aurora, Ascodesmis microscopica (nigricans). Asco- 
carps of Saccobolus depauperatus, S. obscurus and Ascobolus sac- 
coboloides are known to have several ascogonia at their origin, but 
no one has reported that antheridia are also present. 
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Those who still hold that there occur two ‘successive nuclear 
fusions followed by a double reduction in the life history of an 
individual Discomycete could very easily settle this question by 
a genetic study of species Ascobolus. With only a single nuclear 
fusion and that one in the ascus, there can normally not be more 
than four genotypically different kinds of ascospores in an ascus. 
If the spores are disposed or arranged in a definite line in the ascus, 
they will be found to alternate four and four, two and two, or two 
four two for any pair of genetic factors. With a double fertiliza- 
tion and double reduction one should find many asci with eight dif- 
ferent kinds of spores, and if the spores are in linear arrangement 
they should very frequently alternate one and one for members of 
a pair of factors, such, for example, as mating type factors. Betts 
and Meyer (1939, 1941) state that the spores in asci of Ascobolus 
geophilus and A. carbonarius were arranged four and four or two 
and two for the sex factors in the asci they analyzed. The num- 
ber of asci analyzed was perhaps not large enough to be fully con- 
vincing to those who hold to the double fertilization theory. If we 
add A. immersus we would have three species readily available and 
well adapted for genetic studies. Of course best of all would be 
A. magnificus and A. stercorarius if one could find a better way of 
inducing a high percentage of spore germination. The former 
species has an interesting Papulaspora asexual stage while the latter 
produces many microconidia when properly grown. 
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POLYPORUS GUTTULATUS AND PTYCHO- 
GASTER RUBESCENS* 


Ross W. Davinson, ClypE M. CurIsTENSEN, AND Exuis F. Dartey * 


(WITH 3 FIGURES) 


DISTRIBUTION OF POLYPORUS GUTTULATUS 


Peck (14, 15) described Polyporus guttulatus Pk. (P. macu- 
latus Pk.) from sporophores collected in New York about 1872. 
Lloyd (5) considered Peck’s fungus to be the same as P. alutaceus 
Fr. of Europe, stating, “This species grows on pine and is rather 
rare both in Europe and the United States.” He recorded a speci- 
men from New York (6) and one from Michigan (7). Overholts 
(10) considered it rare on Wood of coniferous trees in Ohio and 
later (11) listed it from Michigan and Wisconsin. He stated (12) 


that it is frequent on dead wood of coniferous trees. Lowe (8) 


also considered it “frequent” on wood of coniferous trees and doubt- 
ful on beech. Newman (9) recorded it as common in northern 
Wisconsin on pine and hemlock stumps and logs. Shope (17) did 
not include it among his Colorado polypores, but it was collected 
in the Great Smoky Mountains in Tennessee by Kauffman (4) al- 
though the kind of wood on which it was growing was not stated. 
Overholts collected it on fallen Abies balsamea (L.) Miller in New 
Hampshire (13), and Zeller (19) reported it on oak from Oregon. 
The following specimens of P. guttulatus and P. alutaceus Fr. are 
in the mycological collections of the Bureau of Plant Industry, all 
of them collected from dead wood. 

1 Cooperative paper of the Division of Forest Pathology, Bureau of Plant 
Industry, Soils, and Agricultural Engineering, Agricultural Research Ad- 
ministration, U. S. Department of Agriculture, Beltsville, Maryland, and 
Division of Plant Pathology and Botany, University of Minnesota, St. Paul, 
Minnesota. Paper No. 2287 of the Scientific Journal Series, Minnesota 
Agricultural Experiment Station. 

* The writers wish to thank N. E. Borlaug for assistance in certain 
phases of the work. 
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Pinus sp. Star Lake, Wis., 1904, coll. R. A. Harper, 190; Hunt Co., Pa., 
July, 1936, W. A. Campbell & L. O. Overholts (F.P. 71143); Neebish 
Island, Mich., Aug., 1899, E. T. Harper ,(F.P. 20702). 

Pinus contorta Dougl. ex. Loud. Bonner Co., Idaho, Aug., 1920, J. R. 
Weir, 15110 and 15352. 

Pinus monticola Dougl. ex D. Don. Priest River, Idaho, 1912 and May, 
1915, J. R. Weir, 1285; in Canada near Metaline Falls, Wash., J. R. Weir, 
2123; another collected in Idaho in 1926, J. H. Rust, 1121. 

Pinus ponderosa Lawson. Crater Lake, Oregon, Sept., 1916, J. R. Weir, 
8697. 

Larix occidentalis Nuttall. Coolin, Idaho, Sept., 1910, G. G. Hedgcock 
(F.P. 4708) ; Halfway House, Idaho, Aug., 1911, G. G. Hedgcock & J. R. 
Weir (F.P. 11009) ; Coolin, Idaho, Sept., 1919, coll. J. R. Weir, 11327. 

Picea glauca (March) Voss. Lake Timagami, Ontario, Sept., 1918, J. H. 
Faull, 3186; Hayward, Wis., Oct., 1919, C. J. Humphrey, 9897. 

Picea mariana (Mill.) B. S. P. Carry Pond, Me., Aug., 1920, P. 
Spaulding (F.P. 38115). 

Tsuga heterophylla (Raf.) Sargent. Bonner Co., Idaho, Aug. 12, 1920, 
A. S. Rhoads (J. R. Weir 15235), also in U. Idaho Forest Path. Herb. 3517; 
Leu Boehls, Idaho, Aug., 1923,.C. R. Stillinger, 944. 

Pseudotsuga taxifolia (Poir.) Britton. Douglas, Ariz., Sept., 1908, H. D. 
Burrall (F.P. 1141); Olympia, Wash., Oct., 1909, C. J. Humphrey (F.P. 
6011 and 6012); Stonewood, Wash., Sept., 1910, C. J. Humphrey (F.P. 
6301 and 6302); Bellingham, Wash., Sept., 1916, J. R. Weir, 8017; De- 
troit, Oregon, Oct., 1909, G. G. Hedgcock (F.P. 1754). 

Abies balsamea (L.) Miller. Hebron, N. H., Aug., 1905, Percy Wilson. 

Abies grandis (Dougl.) Lind. Bark Camp, Idaho, July, 1925, J. R. Stil- 
linger. 

Thuja plicata D. Don. Priest River, Idaho, 1915, J. R. Weir, 4733. 
(Also in U. Idaho For. Path. Herb. 3520.) 


No host was mentioned for other specimens, including several 
from New York and several from Wisconsin. All of the Forest 
Pathology (F. P.) specimens were identified or verified by L. O. 
Overholts and most of the others were identified by J. R. Weir, 
A. S. Rhoads, C. G. Lloyd, and W. A. Murrill. The C. G. Lloyd 
Herbarium has a number of specimens under the name Polyporus 
alutaceus but hosts are not listed for any of them. 


J. R. Hansbrough supplied data on thirteen sporophore speci- 


mens in the New Haven, Conn., Forest Pathology branch office 
herbarium. Most of them were collected in the New England 
States. The hosts with number of collections from each are as fol- 
lows: Acer rubrum 1, Abies balsamea 4, Picea mariana 1, Picea ru- 
bens 6, Tsuga canadensis 1. G.H. Englerth sent information on four 
specimens in the Madison, Wis., Forest Pathology Herbarium, all 
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of which were collected by Hubert in Minnesota. Three were on 
windfall trees. 

These specimens and literature references show that Polyporus 
guttulatus is distributed throughout the northern tier of States and 
in Canada where its host trees occur, and may extend southward 
into the Great Smoky Mountains. 


POLYPORUS GUTTULATUS FROM BUTT ROT OF CONIFERS IN 
MINNESOTA 


From 1935 to 1939 Christensen found Polyporus guttulatus 
fruiting on six trees or stumps in and near Itasca Park, Minnesota. 
Overmature and wind-thrown trees of coniferous species native to 
the area are rather abundant there. The fact that the fungus was 
found on only six different individuals during the five years, even 
though it was sought from late July to early September each year, 
suggests that in the area observed sporophores of the fungus are 
relatively rare. Three of the six trees on which the fungus was 
found were black spruce (Picea mariana), two were balsam fir 
(Abies balsamea), and one was Jack pine (Pinus banksiana Lamb). 

Approximately thirty fruit bodies were found on the stump of a 
recently wind-thrown black spruce, Aug. 23, 1938 (Fic. 1). Only 
a thin shell of sound wood remained in the lower trunk and in the 
roots as far as six feet from the base of the tree. Visible decay ex- 
tended up the trunk about ten feet from the ground, and cultures of 
Polyporus guttulatus were obtained two feet beyond this, but not 
five feet beyond. The decayed wood when first exposed was pale 
brown and of uniform, cheesy texture, but later darkened and broke 
up into cubical fragments typical of the decay caused by P. gut- 
tulatus. 

Twelve to fifteen fruit bodies were found near the same place on 
a living black spruce. Only one or two fruit bodies were found on 
each of the other four trees or stumps on which the fungus was col- 
lected. Cultures made from both the fruit bodies and the decayed 
wood served as a basis for the cultural descriptions given below. 

The characters of the fruit bodies as determined from more than 
fifty fresh specimens collected in and near Itasca Park over a pe- 
riod of five years differ in some respects from the available de- 
scriptions of Polyporus guttulatus, and therefore it seems worth 
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while to summarize them, as follows: The fruit bodies are usually 
sessile, 6-15 cm. wide (the majority about 10-12 cm. wide), pro- 
ject from the wood 6-12 cm., are 1.5-4.0 cm. thick at the base, and 
are attached to the wood by a narrow, lateral, stemlike base. Some- 
times the fruit bodies have an almost central stem, with several 








Fic. 1. Fruit bodies of Polyporus guttulatus on Picea mariana. The tree 
had broken over because of decay by this fungus. 


semicircular or nearly circular shelves coming out at different levels, 
but this is exceptional and occurs only when the fruit body arises 
from a root beneath the surface of the ground. The upper surface 
at first is white or nearly so, usually slightly rough or pitted, and 
covered with fine, short mycelia. It slopes down from the margin 
to the point of attachment, thus being shallow funnel-shaped. 
Usually there are three to five broad, inconspicuous concentric 
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ridges on the surface, indicating the periods of growth during the 


formation of the fruit body. Sometimes these ridges are pale 
reddish-brown. Faint, narrow, radial ridges often are present also. 
The surface of fruit bodies formed on recently dead or dying trees 
may become covered with insect frass and debris from the wood- 
boring and bark beetles that infest these trees, and the fungus often 
grows over and incorporates this debris in the surface, causing it 
to be rough. Some old fruit bodies are almost uniformly reddish- 
brown on top. The context is 1-4 cm. thick at the stemlike base, 
2-3 mm. at the margin, white, obviously fibrous, and the fibers ex- 
tend radially and slant up from the central plane toward the upper 
surface and downward toward the pores. The context is firm but 
fairly brittle when fresh, and without obvious growth zones. The 
pores are 4-9 mm. long at the place of maximum length, and disap- 
pear at the margin. They are 40-50 per cm., uniform in diameter 
throughout the fruit body, oval, circular or irregularly circular in 
cross section, and the walls are rounded at the open end and about 
as thick as the diameter of the pores. The pores are pale yellow 
inside and in fresh specimens become pale reddish-brown when 
bruised. Sometimes the pores are in two or three rather definite, 
separable layers, each layer 2-3 mm. long, and probably formed 
during a separate growth period. When young and growing in a 
humid atmosphere the fruit bodies exude a clear liquid in drops 
all over the surface. Fresh fruit bodies have a faint, but definite 
and rather sweet odor. The microscopic characters of the fruit 
bodies examined did not differ from those described by Lowe (8) 
and hence will not be given. 

Two roots, each 1-2 inches in diameter on each of twenty black 
spruce trees (ten of the trees were in an arboretum and were ap- 
proximately twenty years old, and ten were in a forest near where 
fruit bodies were found on a wind-thrown tree), were inoculated 
with Polyporus guttulatus in 1938. A hole was bored almost 
through the root, about two feet from the trunk, with an increment 
borer, context and pore tissue from fresh fruit bodies were in- 
serted into the hole, and the hole was plugged with a tight peg of 
black spruce wood. In most cases the peg was tight enough to 
split the root slightly. On one root of each tree, checks were made 


by boring a hole and putting in a plug. When last examined, in 
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1943, five years after inoculation, there was no visible decay in 
any of the inoculated roots. Although few conclusions can be 
drawn from such negative evidence, this does at least suggest that 
P. guttulatus does not enter readily through root wounds, although 
such observational evidence as is available on the decay caused by 
P. guttulatus in living trees uniformly indicates that the decay be- 
gins in the roots. 


PTYCHOGASTER RUBESCENS 


Ptychogaster rubescens Boud. was described first in Europe (1) 
and is known only in its conidial stage, which occurs on coniferous 
wood. Many herbarium specimens of Ptychogaster have been ex- 
amined and some of those identified as P. albus Corda by various 
collectors are very similar to the P. rubescens of this report. One 
of these, in the C. G. Lloyd Herbarium (55333) from Belgium (ex 
herbarium of E. Bommer and M. Rousseau 10664), is a mass of 
light purple-brown spores, 2—3 cm. across, intermixed with spruce 
twigs and needles. Spores are almost smooth, light brown, and 
6-9 » long, which is about the size of spores produced in cultures 
observed by the writers. A note with this specimen states, “com- 
mon on logs and trunks of conifers lying on the ground.” Most of 
the specimens of this type are from Europe, but one in Lloyd's 
Herbarium (55335) is somewhat similar to 55333 and was sent by 
D. W. Weiss (57) from Massachusetts. Another Lloyd specimen 
(55510) was found by R. H. Dennenston on soil at Madison, Wis., 
in October, 1902. Many of the specimens listed under the name of 
Ptychogaster albus have smaller spores, with walls slightly rough- 
ened, and many have hyaline conidia that may be immature or de- 
veloped under conditions of temperature and moisture that pre- 
vented expression of typical characters. However, specimens with 
consistently smaller, light brown spores, or those with rough-walled 
spores probably are not at present referable to P. rubescens. 

Bourdot and Galzin (2) list several European polypores (Lepto- 
porus albidus (Schaeff. ex Fr.) Bourd. & Galz., L. destructor 
(Schrad.) Bourd, & Galz., and their various forms) with conidia 
somewhat like those of Polyporus guttulatus and Ptychogaster ru- 
bescens, but without a much more extensive study and comparison 
of cultures from these European species of Polyporus it is impos- 
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sible to determine whether they are related closely to those herein 
described. 


CULTURAL CHARACTERISTICS 


Cultures from the fruit bodies of Polyporus guttulatus found in 
Itasca Park were sent to Ross W. Davidson for identification in 
1936, 1937, and 1938. In 1939 a fungus isolated from a typical 
sporophore of Ptychogaster rubescens on cypress wood from a 
greenhouse bench in St. Paul was also sent to Davidson for identi- 
fication and was found to resemble closely the cultures of Polyporus 


TABLE 1 


GROWTH AND REACTION OF Polyporus guttulatus AND Ptychogaster 
rubescens ON MALT, GALLIC ACID, AND 
Tannic Actp MEDIA 








Diameter Growth in Millimeters 





Culture 














Fungus | Number On.Malt Agar | On Gallic Acide On Tannic Acide 
7 days 14 days | 7 days 14 days | 7 days 14 days 
Polyporus 638 8 50 21 | 55 0 0 
guttulatus | (Mounce) . 
do 71286 8 40 11 42 0 0 
do 71799 8 35 16 | 40 0 0 
Ptychogaster | C.B.S. 44 90+ 27 4 CSS tr tr 
rubescens | 
do Minn. 46 85 ae 1 we 0 0 
do 970 
Idaho | 44 90 25 56 0 0 

















* All cultures had a 0 reaction on gallic acid and tannic acid media and all 
belong to the growth and reaction group 3 described by Davidson, Campbell, 
and Blaisdell (3). 


guttulatus. In 1941 a similar culture was obtained from Baarn, 
Holland, under the name of Ptychogaster rubescens Boud. (18). 
An additional culture of a conidial fungus was isolated from brown 
rot in cedar poles at Moscow, Idaho, by Ehrlich. The fact that 
these several isolates were obtained from wood products suggested 
that a more thorough study was necessary to determine the relation- 
ships of the isolates from various sources. 

Cultures of Polyporus guttulatus are consistently slower growing 
(Table 1 and fig. 2) than the cultures of Ptychogaster rubescens 
from Holland, from the greenhouse bench in St. Paul, and from a 
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cedar pole in Idaho. They do not develop so large and coarse a 













































































herein 
mass of mycelium and spores. Cultures from both fungi are white 
at first and after about a week become colored by the mass of co- 
nidia that develop on the mycelia (Fic. 2). P. guttulatus also has 
ind in a slightly lower temperature optimum (Table 2). These differ- 
on in ences are well illustrated by Tables 1 and 2 and Figures 2 and 3. 
ypical Ptychogaster rubescens develops more color, probably because 
om a of the greater mass of mycelium and spores. On two per cent malt 
denti- agar in diffused light cultures become “vinaceous-buff” * or “sal- 
porus mon-buff” to “cinnamon-drab.” Old test tube cultures are “cream 
TABLE 2 
DIAMETER GROWTH OF Polyporus guttulatus AND Ptychogaster 
r rubescens AT FIvE DIFFERENT CONSTANT 
TEMPERATURES IN THE DARK 
omnnee 14°C. | 22°C. | 26°C. | 32°C. | 35° C. 
Funms | Sulture eee 
acelin 7 |14| 7 | 14] 7 | 14] 7 | 14] 7 | 14 
Acide days} days} days} days| days| days} days} days} days} days 
~ Polyporus (Mounce) | 
t days guttulatus 638 18 | 50 | 33 | 82; 17] 71); 0}; 0; O | O 
do 7286 14 | 34*| 29 | 66 | 20; 50} 0/} 0; 0 | O 
0 do 71799 | 13 | 33¢| 24| 65 | 21| 49| 0| 0) 0 | 0 
Ptychogaster C.B.S. | 17 | 49 | 33 | 90*| 40 | 907; 13 | 22; 0 | O 
0 rubescens 
0 do Minn. | 16 | 45 | 38 | 87*| 43 | 90*/ 24 | 39 | 0 | O 
tr do 970 
0 Idaho 14 | 44 | 35 | 897) 44 | 907; 16 | 38} 0 | O 
0 * Trace of pink appeared in the white mycelium. 
spell, buff” to “cinnamon-buff.” Cultures of Polyporus guttulatus do 
not color up so quickly, and the color is more variable, apparently 
iets being more sensitive to room temperatures than those of Ptycho- 
’ 
18) gaster rubescens. Cultures of P. guttulatus one to two weeks old 
ics in diffused light are white to “ivory-yellow” to “ cream-buff” and 
ai old test tube cultures are “light vinaceous-fawn” to “fawn-color.” 
‘ial The colors of both fungi are slightly darker when grown on malt 
“ie agar containing 0.5 per cent gallic acid, and both fungi give a nega- 
tive oxidase reaction that indicates that they cause a brown, car- 
bonizing rot. Cultures of both have abundant clamp connections. 
vin ae ‘ . 
‘se Conidia formed by Ptychogaster rubescens are hyaline to light 
* Colors in quotes according to Ridgway (16). 
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Fic. 2. Polyporus guttulatus Pk. and Ptychogaster rubescens Boud. 
grown at room temperature of about 26° C. A and B. P. rubescens (Idaho 
and Minnesota culture), after three weeks on two per cent malt agar. C 
and D. P. guttulatus (71286-R and 71799-S), grown under same conditions 
as A and B. Eand F. P. rubescens (Holland culture), after fourteen days 
on two per cent malt agar containing 0.5 per cent gallic and tannic acid 


respectively. 
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Fic. 3. A to D. Polyporus guttulatus Pk. (71799-S), and E to H, 
Ptychogaster rubescens Boud. (Idaho culture). A and E. Cultures grown 
on two per cent malt agar, in the dark, at a constant temperature of 22° C.; 
B and F, at 26° C.; C and G, at 32° C.; and D and H, at 35° C. 
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brown, elongate, rounded at one end and often truncate at the other, 
and measure 6-9 X 3-4, whereas those of P. guttulatus are similar 
except that they are usually lighter brown and 5-7 x 2.54 yp. 

Both fungi when grown on sterilized blocks of moist coniferous 
wood cause a brown cubical rot within a few months. Cultures of 
Polyporus guttulatus often form abortive sporophores on such wood 
blocks, and sometimes on malt agar in test tubes. These sporo- 
phores are hemispherical, 3-6 mm. in diameter, pale tan with a 
greenish tinge, and consist of a mass of daedaloid pores in which 
typical basidia and basidiospores are borne. 

Cultures of Ptychogaster rubescens, obtained from the conidial 
fruit body on cypress wood of a greenhouse bench in St. Paul, were 
inoculated into bolts of cypress (Taxodium distichum (L.) Rich- 
ard) about 8 inches in diameter and 30 inches long in October 1942. 
In 1944 several fruit bodies appeared—first the hemispherical 
masses of brown conidia, then white shelves of polypores ; the latter 
were tentatively identified as Polyporus guttulatus by Davidson and 
Overholts. Cultures made from these shelflike fruit bodies were 
identical with the original cultures of Ptychogaster rubescens. This 
evidence, supported by that obtained from the comparison of cul- 
tures, suggests that Ptychogaster rubescens may be no more than a 


variety within the limits of variation of P. guttulatus. 
SUMMARY AND CONCLUSIONS 


Fruiting bodies of Polyporus qguttulatus were found associated 
g g 


with a brown butt rot of living black spruce (Picea mariana) as well 


as with a brown butt rot of dead black spruce and other coniferous 


species or on stumps of conifers in Minnesota. It is believed that 
in most cases the fungus enters through roots of living trees and 
causes heart rot in the lower part of trunks of such trees while they 
are still alive. The sporophores usually develop after the trees 
die or are felled. 

Cultures trom the sporophores of Polyporus guttulatus from the 
decayed black spruce resembled cultures of Ptychogaster rubescens 
from a greenhouse bench, a cedar pole, and one from an unknown 
source in Holland. Cultures of Ptychogaster rubescens grew faster 
and had a slightly different temperature range than those of P. 
guttulatus. 
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A cypress log inoculated with a pure culture of Ptychogaster ru- 
bescens developed a Polyporus sporophore tentatively identified as 


Polyporus guttulatus. At present the writers suggest that P. ru- 
bescens may be only a variety of P. guttulatus. 
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MYCOLOGICAL NOTES. VIII 
C. L. SHEAR 


(WITH 1 FIGURE) 


32. SPHAERIA ALBOPRUINOSA Schw. 


No specimen of this species is to be found in the original packet 
so labelled in Schweinitz’ herbarium. The label says “Hope,” 
which was apparently the New Jersey locality cited by Schweinitz 
(Syn. Fung. Am. Bor. 195, no. 1238. 1832). Hope is a small 
town northeast of Phillipsburg. 

There is an autographed Schweinitz’ specimen at the Philadelphia 
Academy of Natural Sciences in the Collins’ series of Sphaerias col- 
lected by Schweinitz. The host is evidently Salix and not Fagus 
as given in the original description. A slide from this specimen 
shows allantoid, yellowish spores, 12 X 4. Schweinitz’ specimen 
in his mounted collection at the Academy appears the same under a 
lens and is on the same host, but is young or poorly developed and 
spores could not be found. M.-C. Cooke, who transferred the spe- 
cies to Diatrype (Grev. 13: 37. 1884) notes, “Sporidia allantoid, 
pale fuscous, .02~-.022 x .004 mm.” As no specimen is cited, 
these measurements may have been supplied by W. C. Stevenson 
who furnished information on Schweinitz’ material to Cooke, as in- 
dicated in the introduction to the latter’s article (I. c.). There ap- 
pears to be an error in the length of spores cited since others, the 
writer included, have found them to measure 12-16 x 2.54 as 
recorded by Ellis (No. Amer. Pyren. 570. 1892). 

Eutypella sheariana Berl. (Icones Fung. 3: 68, pl. 83, fig. 1. 
1905) is simply a form of Diatrype albopruinosa with small stromata 
as originally determined and labelled by the writer under his no. 
576. A portion of this collection was sent to Berlese, who de- 
scribed it as a new species and gave the spores as 14-16 x 4-5 uy. 
By a typographical error the specific name was printed “sehariana.” 
Our portion of this collection agrees with Schweinitz’ type in 
every particular, except that some of the stromata are smaller than 
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usual. Berlese did not see any of Schweinitz’ specimens of S. albo- 
pruinosa, but refers it on the basis of descriptions to Diatrype disci- 
formis var. macrospora Berl. It is not clear why he referred my 
specimen to Eutypella as it has a typical diatrypoid stroma. I was 
unable to locate Berlese’s types in Italy. There are, however, all 
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Fic. 1. Rhizomorpha corynephora. A, Coll. N. Funck and L. G. Schlim, 
1 Voyage Linden, Venezuela, 1841, in the Brussels herbarium. 8B, coll. E. Ule, 
Amazonas, Brazil, 1900, in Sydow, Fungi Exotici Exsiccati, no. 550. 


sorts of intermediate conditions and forms between Diatrype and 





de- Eutypella. E. sheariana should be reduced to synonymy with D. 
9 albopruinosa. 

Diatrype durieui Mont. on the basis of specimens so labelled in 
the Curtis herbarium was considered by Ellis and Everhart (No. 
Amer. Pyren. 570. 1892) as a further synonym of D. albopruinosa. 
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This species according to Berlese (1. c.) is a totally different fun- 
gus... The synonomy is as follows: 


DIATRYPE ALBOPRUINOSA (Schw.) Cke. Grev. 13: 37. 1884. 
Sphaeria albopruinosa Schw. Syn. Fung. Am. Bor. 195, no. 
1238. 1832. 
Eutypella. sheariana Berl. Icon. Fung. 3: 68. 1905. 


33. ROSELLINIA CUTICULARIS (Schw.) Ell. & Ev. 


This was described by Schweinitz (Syn. Fung. Am. Bor. 210, 
no. 1505. 1832) as follows: 


1505. 360. S. cuticutaris, L.v.S., passim in cortice denudato Bethl. 
affinis priori, sed tamen sequentibus notis distincta. S. simplex, 
subiculo insidens cuticulari splendente-candido vix manifestim floc- 
coso, longitudinaliter effuso angusto, non pulverulento. Peritheciis 
subsparsis hemisphaericis atro-nitidis, papillatis. Magnitudine pri- 
oris. 


A very small specimen with this name is found in Schweinitz’ 
mounted collection at the Philadelphia Academy. It shows a few 
superficial scattered to united perithecia on the surface of rotten 
wood and agrees with his description. This is the only specimen 


that has been located. It is not mentioned by Fries, nor is it listed 
by Curtis as in his herbarium. It is not checked in Berkeley’s 
copy of Schweinitz’ Synopsis Fungi Amer. Bor. as having been 
seen by him. There is no specimen in the Collins’ set of Schwein- 


itz’ fungi, nor in the Michener herbarium. No one seems to have 
seen the spores of this heretofore. Ellis (No. Amer. Pyren. 175. 
1892) says “We find no measurements of the sporidia of this spe- 
cies.” A slide from the Schweinitz’ specimen at the Philadelphia 
Academy cited above shows about a half dozen free spores 12-13 x 
6-7 » having the same appearance as those of Rosellinia subiculata 
(Schw.) Sacc., originally described by Schweinitz (Synopsis fung- 
orum Carolinianae superioris, 44. 1822) as Sphaeria subiculata. 
It is evident that S. cuticularis is a mere form or condition of R. 
subiculata in which the subiculum has all disappeared except a thin 
whitish crust or “cuticle.” I have collected excellent specimens 
showing this condition of the subiculum, but all intermediate forms 
are found. 

Berkeley (Grev. 4: 52. 1875) cites the species as Hypoxylon 
subiculosum. Cooke in his Synopsis Pyrenomycetum (Grev. 15: 
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124. 1887) calls it Byssosphaeria cuticularis and lists it under 
“Species dubiae” without spore measurements. Ellis and Everhart 
(1. c.). refer it to Rosellinia cuticularis (Schw.). Specimens are 
found in the following Exsiccati: Ravenel, Fungi Amer. Exsic., 
nos. 650, 743, as Hypoxylon subiculosum; Ravenel, Fungi Car., 
no. 72, as Sphaeria subiculata; Ellis, North Amer. Fungi, no. 182 
as Sphaeria subiculata. 


34. SPHAERIA ATROFUSCA Schw. 


Schweinitz (Syn. Fung. Am. Bor. 206, No. 1429. 1832. Nec 
Fr. nec Berk. & Curt.) in his discussion of this species mentions 
only one gathering of it. This was on Staphylea trifolia from 
Bethlehem, Pa. Fortunately parts of this specimen, bearing good 
perithecia agreeing with the description, are available in Schwein- 
itz’ original packet, as well as in his mounted collection and the 
Collins’ herbarium, all at the Philadelphia Academy. There are 
also portions of the type collection in the herbaria of Berkeley, Cur- 
tis, Fries, and Michener. 

In 1885.Ellis examined Schweinitz’ type at Philadelphia and re- 
ported (Jour. Myc. 1: 140. 1885) that he found it to be a Nectria, 
with spores 10-12 x 4.5 p. Cooke (Grev. 20: 85. 1892) exam- 
ined that part of the type deposited in Berkeley’s herbarium at Kew 
and found it to be also a Nectria with spores 10-12 X 4. Star- 
back (Bih. K. Svenska Vet.-Akad. Handl. Bd. 19, Afd. III, No. 2: 
94, pl. 4, fig. 73. 1894) records the results of his study of a speci- 
men of this species which Schweinitz sent to Fries. He found 
mostly a pycnidial fungus which he referred to Pseudodiplodia as 
P. atrofusca (Schw.) Starb. In his copy of Schweinitz’ Synopsis 
Fungorum in America Boreali at the Farlow Herbarium, Curtis has 
written opposite Schweinitz’ no. 1429 “= Nectria.” 

We have examined that part of the type which is still in Schwein- 
itz’ original packet and find only the Nectria reported by Ellis, 
Cooke, and Curtis. The same is true of other portions of the type 
collection found in the Collins’ and Michener herbaria. All have 
ascospores 13-15 X 4-5, somewhat larger than the measurements 
given by Ellis and Cooke. 

Seymour (Host Index of the Fungi of North America 473. 
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1929) records Schweinitz’ species on Staphylea trifolia with the 
following synonymy : 

“Creonectria atrofusca (Schw.) Seaver 

Melogramma atrofuscum (Schw.) Cke. 

Nectria atrofusca (Schw.) Ell. & Ev. 

Pseudodiplodia atrofusca (Schw.) Starb. 

Sphaeria atrofusca Schw. 

Valsaria atrofusca (Schw.) Sacc.” 

Creonectria atrofusca (Schw.) Seaver. This combination was 
made by Seaver (Mycologia 1: 186. 1909), who based it on a 
specimen collected by Everhart at West Chester, Pennsylvania, and 
issued as No. 1547 in Ellis and Everhart’s North American Fungi. 
This is the true Sphaeria atrofusca of Schweinitz. The writer does 
not regard Creonectria as a valid genus. 

Melogramma atrofuscum (Schw.) Cke. This name is appar- 
ently based on Cooke’s reference (Grev. 15: 80. 1887) to “Melo- 
gramma (Valsaria) atrofusca Schw. Sacc. Syll. no. 4227, Herb. 
Berk. no. 9925. Sporidia uniseptata 10-12, long.” Sacc. no. 
4227 [Syll. Fung. 2: 391. 1893] cited by Cooke is a literal copy 
of Schweinitz’ original description of Sphaeria atrofusca from his 
Syn. Am. Bor. Specimen no. 9925 from the Berkeley herbarium 
from which Cooke’s description of the spores was made has not 
been seen, but it must have had colored spores to be referred to 
Melogramma or Valsaria and hence could not be the same fungus 
as Nectria atrofusca (Schw.) Ell. & Ev. This is not Melogramma 
atrofusca (Berk. & Curt.) Cke. in Grev. 13: 108. 1885 which 
equals Anthostoma atrofuscum Berl. & Vogl. This latter binomial 
is discussed under Hypoxylon in an article in Lloydia 8: 258. 
1945. 

Nectria atrofusca (Schw.) Ell. & Ev. This combination by 
Ellis and Everhart (Jour. Myc. 1: 140. 1885) was based on the 
study of a specimen from Schweinitz’ herbarium which is part of 
the true type. 

Pseudodiplodia atrofusca (Schw.) Starb. Starback (1. c.) based 
this binomial on his examination of a specimen of Schweinitz’ 
found in Fries’ herbarium. He says that he found mostly Pseu- 
dodiplodia on this specimen, but also a little of the Nectria de- 


scribed by Ellis and Everhart. He suggests that the Pseudo- 
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diplodia may be the pycnidial form of the Nectria. Until this is 
demonstrated by pure culture studies, the pycnidial fungus Star- 
back saw cannot be considered as belonging to Schweinitz’ species. 

Valsaria atrofusca (Schw.) Sacc. This name, cited by Seymour 
(1. c.), is based on Saccardo’s use of the name (Syll. Fung. 9: 759. 
1891) which he cites as “Valsaria atro-fusca (Schw.) Cke. in Grev. 
Sphaeria Schw., Herb. Berk. n. 9925.” The Grevillea reference 
(Grev. 15:80. 1889) referred to here by Saccardo is that in which 
Cooke uses the combination Melogramma (Valsaria) atrofusca as 
discussed above under Melogramma. 

The following specimens of Nectria atrofusca (Schw.) E. & E. 
are present in the Mycological Collections of the Bureau of Plant 
Industry: Ellis and Everhart, No. Amer. Fungi, no. 1547, coll. 
B. M. Everhart, West Chester, Pa., 1885; C. L. Shear, Plum- 
mer’s Island, Maryland, 1903, C. L. Shear, no. 6054, Herndon, 
Va., 1926; Mason and Diehl, Fairfax Co., Va., 1931; Schweinitz, 
Bethlehem, Pa., in herb. Michener (as Sphaeria). All these 
specimens are on Staphylea trifolia. 


35. SPHAERIA ATROFUSCA Fr. 


Fries (Summa Veg. Scand. 388. 1849) listed this as a new 
species (item no. 7) under his section Byssisedae of Sphaeria but 
without description, so that it is a nomen nudum. Starback (Bih. 
K. Svenska Vet.-Akad. Handl. Bd. 19, Afd. III, no. 2: 38. 1894) 
after studying Fries’ type, reduced the name to synonymy under 
Lasiosphaeria racodium (Pers.) Starb. 


36. RHIZOMORPHA CORYNEPHORA Kunze 


This name first appeared on the printed labels of specimens col- 
lected by Chr. Weigelt in Surinam in 1827 and issued in the first 
century of his Exsiccati in 1828. The fungi in this set were named 
by Kunze. The only specimen of the original collection we have 
seen is that part of the one found in Schweinitz’ herbarium at the 
Philadelphia Academy which is now in the Michener herbarium 
in the Mycological Collections of the Bureau of Plant Industry. It 
is labelled as follows: “Rhizomorpha corynephora Kze. Isaria ar- 


buscula Schw. mss. ad viva planta Surinam.” Some of the printed 
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labels of Weigelt’s exsiccati, as determined by Kunze, are accom- 
panied by diagnoses and some are not. We have not seen the 
original label of this species, but have found no evidence that it 
bore a description. Even if it did, it would not be valid under the 
rules of botanical nomenclature, as but few sets of this were dis- 
tributed. 

The next mention of the fungus is by Montagne (Ann. Sci. Nat. 
Bot. (sér. II) 14: 331. 1840), who listed it as follows, “Rhizo- 
morpha corynecarpos Kze. in Weig. Surin. exsic—Lepr. Coll. 
688.” Whether Montagne is responsible for the change of specific 
name from corynephora to corynecarpos, we do not know. This is 
the first use of this form of the name we have found. 

In 1841 there was a Belgian expedition to Venezuela headed by 
Jean Jules Linden. Botanical specimens were collected by L. G. 
Schlim and N. Funck, the latter was the artist of the expedition. 
We have not seen the report of this expedition, but a brief account 
of it is given on page 9 of H. Pittier’s article, La evolucion de las 
ciencias naturales y las exploraciones botanicas en Venezuela, pub- 
lished in Caracas in 1920. We found in the Brussels herbarium a 
specimen of this fungus labelled “Rhizomorpha corynephora Kz. no. 
394 Voy. Funck & Schlim, Caracas, Venezuela. 1841.” The last 
part of the specific name had been crossed out and carpos written 
above. This is the ending used by Montagne in 1840 as cited 
above. A portion of this specimen is illustrated in figure 1. 

Berkeley and Curtis on page 293 of their paper on The Exotic 
Fungi from the Schweinitzian Herbarium, principally from Suri- 
nam (Jour. Acad. Nat. Sci. Phila. 2 (n. ser.) : 277-294. 1853) 
list the species as follows : “Rhizomorpha coronephora Kze.= I saria 
arbuscula Schw. mss. A curious mycelium apparently common 
in Surinam.” This statement is based on a portion of the original 
Weigelt collection brought to Schweinitz by Dr. Hering, the com- 


panion of Weigelt. Part of the Schweinitz specimen is in the 


Michener herbarium as already indicated. Berkeley and Curtis 
here give another spelling of the specific name with a different 
meaning, but probably only a typographical error. 

Berkeley in his Decades of Fungi (Hooker’s Jour. Bot. 8: 277. 
1856) records the fungus as follows: 
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“Rhizomorpha corynephora Kze. Weig. Exs. Spruce n. 149. 
Hab. Panure. It is scarcely necessary to say that this is no autono- 
mous fungus.” 

Streinz (Nomenclator fungorum, 501. 1862) lists R. coryne- 
carpos Kze. as a synonym of Cordierites guianensis Mont. This is 
clearly an error as Montagne (1. c.) merely lists the Rhizomorpha 
as a separate item following Cordierites, with no evidence that he 
regarded them as synonymous. On the same page under no. 7984 
Streinz lists R. corynephora Kze. as being found in Hostman’s 
Cryptogamic exsiccati, no. 179, from Surinam. We have seen no 
specimens from this collection. 

The next mention of the fungus is by Saccardo (Syll. Fung. 14: 
1184. 1899) as follows: 


“26. Rhizomorpha corynephora Kunze in Weig. Exs.; Berk. 
in Hook. Jour. (1856) 277 (absque diagnosi). 

“Hab. ad truncos (?) Rio Javary, Panure Brasiliae.” 

Hennings (Hedwigia 43: 398. 1904) in his account of the 
Amazonian fungi collected by E. Ule lists and discusses this fungus 
as follows: 


Rhizomorpha corynephora Kze. Weig. Exs. 

Rio Jurua, Jurua-Miry und Marary: An Baumzweigen. September 1900, 
Mai 1901. No. 2726, 3095. 

Die wunderbaren, korallenahnlichen Bildungen, deren Zusammengehorig- 
keit bisher vollig zweifelhaft ist, hangen in verzweigten bis 4% m. langen 
Buscheln von den Baumzweigen frei herunter und werden wie auch andere 
Rhizomorphenformen von den Végeln zum Nesterbau benutzt. Ein derar- 
tiges Nest wurde von Herrn Ule an Ort und Stelle gesammelt. Die Rhizo- 
morphen sind, aus dicht verflochtenen, gelblichen verholzten Hyphen beste- 
hend, aussen mahlig-filzig, reich verzweigt, die Zweige meist 1-2 mm. dick, 
mit dichtstehenden, oft abwechselnd langen, meist keulenfOrmigen stumpfen, 
mitunter an der Spitze verbreiterten oder geteilten 2-10 mm. langen, 1-3 mm. 
breiten kreidig-weissen, fast mehlig-bestaubten Seitenastchen. Der Pilz ist 
den Baumen 4usserst schadlich, er tétet die Kronen derselben oft in weitem 
Umkreise vollig ab. 


This is the first printed description of the fungus we have found 
and is therefore the date of its first valid publication. The Ule col- 
lections of 1900 and 1901 cited by Hennings, were issued in later 
years in exsiccati, the first by H. Sydow about 1923 (Fungi exotici 


exsiccati, no. 550) as “R. corynecarpos Kze. in Weigelt exsicc. 
(sine no.),” and the second by Ule himself in 1905 (Mycotheca 
brasiliensis, no. 100) as R. corynephora Kze. On the label of this 
specimen in the Mycological Collections of the Bureau of Plant In- 
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dustry the name had been changed in ink before being issued, pre- 
sumably by Ule, to corynecarpos. 

Hennings again (Hedwigia 48: 117. 1908) lists the fungus in 
his third paper on Fungi Paraenses as “Rhizomorpha corynecarpos 
Kze. in Weigelt Exs. 1827. Rh. coryneclados Kze—Rh. coryne- 
phorus in Sacc. Syl. XIV, p. 1184." The reference in this case is 
based on a specimen collected by J. Huber, which we have not seen. 

According to our studies as recorded above the fungus had been 
named by the several workers who have considered it as follows: 
1828. Rhizomorpha corynephora Kunze in Weig. exsic. 

1840. Rhizomorpha corynecarpos Montagne Ann. Sci. Nat. Bot. (ser. II) 

1841. PEE 2 oT Schlim and Funck in herb. 

1853. Rhizomorpha coronephora Berkeley and Curtis Jour. Acad. Nat. Sci. 
Phil. 2: 293. 

1856. Rhizomorpha corynephora Berkeley Hooker's Jour. Bot. 8: 227. 

1862. Rhisomorpha corynecarpos Streinz, p. 501. 

1899. Rhisomorpha corynephora Saccardo Syll. Fung. 14: 1184. 

1904. Rhizomorpha corynephora Hennings Hedwigia 43: 398. 

1908. Rhizomorpha corynecarpos Hennings Hedwigia 48: 117. 

The valid name as already indicated is Rhizomorpha corynephora 
Kunze apud P. Hennings. 1904. The original form of the spe- 
cific name as used by Kunze was corynephora, signifying the club- 
bearing rhizomorph. The name corynecarpos meaning club-fruited 
was attributed to Kunze by Montagne (1. c.), but we find no evi- 
dence that the former ever used it. Perhaps Montagne considered 
it more appropriate than Kunze’s original. The form coryneclados 
used by Hennings has not been found elsewhere. It may be noted 
that the correct form of this specific epithet derived from the Greek 
should be corynophora. 

The plant is of such a striking and unusual character that it is 
easily recognized. Figure 1 illustrates specimens from Venezuela 
and Brazil which agree with type material and show the variation in 
form and branching characteristic of the fungus. The large masses 
of yellow-white to gray rhizomorphs up to half a meter in length 
hanging from the branches of trees must make the fungus a con- 
spicuous and attractive object. As a parasite it may have economic 
significance. It has been reported on guava and may well occur 
on other cultivated plants. No fructifications have been found by 


any of the collectors. The use of the specific name corynecarpos 
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by Montagne suggests that he may have regarded the club-shaped 
lateral branches as fructifications (FIG. 1). 

In addition to specimens already discussed the following are to 
be found in the Mycological Collections of the Bureau of Plant In- 
dustry : Panyos, Guatemala, coll. O. F. Cook ; Cabo Gracias a Dios, 
Nicaragua, F. A. Schramm, March 1923; Chagras, Panama Canal 


Zone, collector unknown, Sept. 1915; Panama Canal Zone, O. A. 
Barrett, 1915 on Psidium guava; Rio Madera, Brazil, J. R. Weir, 
Sept. 1923; Rio Madre de Dios, Bolivia, J. R. Weir, Oct. 1923. 


PLant Inpustry STATION, 
BELTSVILLE, Mp. 











THE IDENTITY OF PORIA MONTICOLA 
L. O. OverHo ts ! 


(wItH 1 FIGURE) 


. 


In 1920 Dr. Murrill (Mycologia 12: 90) described Poria monti- 
cola based on a collection made by J. R. Weir on Pinus monticola 
at Priest River, Idaho. Some 6 other collections were cited as 
representing the same species. Packets of all of these are preserved 
at New York and another lot at Washington. Of course, only 
the first mentioned is pertinent here. Also, there is a fragment 
from the packet in the Farlow Herbarium at Cambridge, marked, 
as other such fragments are marked at Cambridge, simply with the 
above data, without any reference to the origin of the specimen. 
I am indebted to Dr. J. L. Lowe of Syracuse University for calling 
my attention to this specimen. 

Lloyd apparently was the first to examine the portion of the 
type collection at New York. He reported that it was only Tra- 
metes serialis. I have no record of when I first examined this col- 
lection, but it was not long after Lloyd reported on it, and it may 
have preceded his report. I, likewise, set it down as belonging to 
the T. serialis complex, because of the similarity of the spores I 
found, and other characters, that were obviously the same. The 
spores of T. serialis are rather characteristic, being elongated, 
pointed at one or both ends, and measuring 7-8 X 1.5-2.5y. I may 
add at this point that 7. heteromorpha usually differs from this 
species not only in the size of the pores but also in spore size, the 
spores of that species typically measuring 9-14 x 4-6y. Like- 
wise T. serialis is also frequently confused with T. variiformis Peck 
but again can with most certainty be separated on spore size, these 
being 5-8 x 2-3. Of course, all of these measurements can be 
arranged in a progressive series and the conclusion drawn that they 
are all variants of a common polymorphic species. They all inhabit 

1 Dr. Overholts died Sunday, November 10, 1946. This paper is there- 
fore published with editorial corrections only. A. H. Smith. 
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OvVERHOLTS: IDENTITY OF PorIA MOoNTICOLA 








Fic. 1. Photo of entire collection (type) of Poria monticola Murr. as 
preserved at New York. The specimen at the left is 7. serialis, that on 
the right P. monticola. X 1%. 


the same woods, produce the same type of rot, and are equally 
ubiquitous and widespread. Forest pathologists are interested in 
these species from the decay standpoint, and the group has been 
much in the minds of investigators recently, and I take this oppor- 
tunity to present my views on their status. Even Trametes sepium 
may well enter into the discussion since occasionally it is found on 
conifers, produces the same type of decay, and when in resupinate 
condition (as it usually is on these substrata) can be distinguished 
only by reference to its spores. The spores of T. sepium are of 
about the length of those of T.‘heteromorpha but are narrower, 
measuring 8-11 X 3.5-4.5 . 

In the course of some cooperative investigations with me in 
the genus Poria, Dr. Lowe spent considerable time in my labora- 
tory recently and then went to the Farlow Herbarium to continue 
the work. Among the specimens studied at Cambridge was the 
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fragment of the type collection of Poria monticola. After going 
over its characters as represented by this fragment he queried me 
as to how it differed from P. microspora—a name proposed by me 
for a fungus which has been confused with T. serialis but which 
differs in having entirely different spores as well as in other char- 
acters as set forth in the original description in a paper by Dr. 
Nobles where the species was originally published (Can. Jour. Res. 
C 21: 220. 1943). 

Since my own conception of the autonomy of P. monticola was 
involved, I at once sent for the type collection of Murrill’s species 
as preserved at New York. Briefly, what I found was as follows. 

This collection (Fic. 1) consists at the present time of two speci- 
mens. The larger specimen is T. serialis; spores and hyphae’ are 
in complete agreement. The smaller and wholly insignificant and 
quite inadequate specimen has all the characters of Poria micro- 
spora. I think a glance at the photo of the two specimens is 
enough to excuse both Lloyd and myself for the error into which 
we were led in referring the species to T. serialis. There is in 
the packet a spore print on a piece of black paper and when these 
spores are examined they are found to be typical of those of P. 
microspora, and spore data for the original description of P. monti- 
cola were undoubtedly taken from that source. Relying on my 
own ability to gather spore data from the specimen that was sec- 
tioned, I did not examine spores from the spore print of the real 
P. monticola specimen, else I would probably have noted the dis- 
crepancy. 

The other collections, all by Dr. Weir, with the types of P. monti- 
cola at New York are a different matter. In the absence of spores 
it is sometimes not easy to decide the identity of specimens belong- 
ing to this group. Such is the condition of the two other packets 
mounted on the same sheet with the type packet at New York. 

At any rate, Murrill’s name must replace P. microspora recently 
described by me, and I hereby offer my deepest apologies to that 
individual for my (unpremeditated) attempts to suppress his spe- 
cies and to reduce it to a condition of “innocuous desuetude.” 

DEPARTMENT OF BOTANY, 


THe PENNSYLVANIA STATE COLLEGE, 
State CoLLece, PENNSYLVANIA 
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CLAUDOPUS VARIABILIS ON GRAY DUCK 
FROM SHADED AERIAL EXPOSURE 
IN PANAMA 


Ropert K. Zuck 


(WITH 1 FIGURE) 


It has been pointed out in a previous paper (3) that species of 
angiocarpous fungi with dark hyphae are associated with the de- 
composition of cellulose in gray cotton duck during unshaded aerial 
exposure without ground contact. Consequently, the presence of 
sporophores of Claudopus variabilis (Fr.) Gillet on gray duck ex- 
posed in the Panama jungle is of considerable interest. The fabric 
samples were exposed on horizontal racks for three months, Au- 
gust 25, 1945-November 25, 1945, when the sporophores were 
discovered on the under surfaces. The photograph (Fic. 1) shows 
that the mycelium associated with the sporophores is white in color 
and has invaded and decolorized the fungal colonies with dark 
hyphae. 

This appears to be the first report of basidiomycetous sporo- 
phores found fruiting on gray duck during aerial exposure without 
ground contact. The low light intensity and exposure during the 
rainy season are considered to be of primary importance in the 
growth and fruiting of this fungus on the cloth. 

Thom and Phillips (2) report high percentages of lignin in the 
several species of fungi with dark hyphae tested by them. In some 
instances, as much as twenty-nine per cent of the dry weight of the 
fungus was lignin. This work is further substantiated by Pinck 
and Allison (1) working with additional species of fungi. It is 
suggested that C. variabilis, which ordinarily grows on wood, may 
utilize the lignin and other constituents of the fungi with dark 
hyphae present on the cloth, as well as the cellulose of the fibers. 
The white areas produced by C. variabilis on the gray duck are 
much weaker than the areas invaded by the dark colored fungi. 
The entire exposed sample is very much weakened in comparison 
with the original. 

The collection of the material was made while the author was on 
temporary duty with the Quartermaster Corps of the U. S. Army 
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Fic. 1. Sporophores of Claudopus variabilis on gray duck. X 1. 
Photograph by Mr. M. L. Jaeger. 


in Panama. C. variabilis was determined in conjunction with Dr. 
Wm. W. Diehl of the Division of Mycology and Disease Survey, 
Bureau of Plant Industry, Soils, and Agricultural Engineering, 
U.S.D.A. <A specimen of the fabric with sporophores has been 


deposited with the mycological collections of the Bureau. 


PLant INpustry STATION, 
BELTSVILLE, MARYLAND 
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KERNIA, A NEW GENUS OF THE 
UREDINALES 


M. J. THIRUMALACHAR 


(witH 9 FIGURES) 


In a recent collection of rusts made by the writer near Mercara, 
Coorg, South India, a leaf rust on a species of Litsea (Lauraceae) 
was observed which on examination proved to be of great interest. 
The rust is folicolous and hypophyllous developing small hypertro- 
phied cushions from which numerous Cronartium-like spore col- 
umns emerge (FIG. 1). When these spore columns are grouped 
in close proximity they present the false appearance of tomentose 
outgrowths from the leaf surface. 

The material for microscopic study was fixed in formalin-acetic 
alcohol and microtome sections of 10 to 12 thickness were cut 
and stained with Newton’s iodine gentian violet. 


The infection spot is visible on the upper surface as spherical to 


irregular discoloration spots. The rust is strictly hypophyllous 
but on rare occasions infections were observed on tender shoots and 
petioles. The infection spot on the lower surface first appears as 
a tiny greenish-yellow pustule and gradually enlarges into a discoid 
hypertrophied cushion of five to eight millimeters in diameter. The 
margin of the infection spot is sharply delimited from the rest of 
the leaf surface. 

The rust is a microcyclic form with telia only. Pyenia have not 
been noticed in any of the collections and it seems probable that 
they are absent in the life-cycle. The sori are deep seated within the 
host tissue beginning their development a short distance beneath 
the palisade layer and growing out towards the lower epidermis. 
The initials of the telium are organized beneath the palisade layer 
by the grouping of coarse hyphae. Mature sori are cupulate like 
an aecial cup and lined with a fine hyphal layer (Fics. 3,4). Pe- 
ridial cells or paraphyses have never been noticed. The host cells 
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1-3. Kernia Lauricola. 
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bordering the mouth of the sorus form a rim of elevated tissue which 
possibly afford additional support for the spore columns. 

Teliospores develop continuously from the base of the sori in a 
manner characteristic of the tribe Pucciniosirae of Dietel (1928). 
As each spore is formed from the base of the sorus it becomes de- 
tached and is pushed upwards by the younger spores developing 
around and below it. The mature spores are two-celled, pedicel- 
late and Puccinia-like. The spores are definitely not catenate but 
the younger spores are formed between the older ones (FIG.6). As 
spores are produced in rapid succession they get closely adpressed 
to one another and are pushed out of the sorus in long brownish- 
black spore columns giving the characteristic appearance of the 
spore columns of Cronartium, Crossopsora, Masseeella and others. 
The spore columns are cylindrical and semi-permanent to the ex- 
tent that the spores in the columns could be separated only with 
pressure. 

The developmental stages of the teliospore are as follows: a bi- 
nucleate hyaline teliospore initial borne on a basal cell is first dif- 
ferentiated. Following a nuclear division, the teliospore initial 
gives rise to a uniseptate Puccinia-like spore. As the spore matures 
the original basal cell elongates into a long pedicel measuring up 
to 137% and becomes detached from the basal hymenium. The 
wall of the spore is thickened and turns yellowish-brown. The 
two nuclei in each cell of the spore fuse to form a syncaryon (FIGs. 
7 to9). The epispore is smooth and reveals a distinct germ pore 
in each cell. The pedicels are up to 137 » long, and 4,4 broad at 
the point of attachment to the spore but gradually taper into a fine 
point at the base. The pedicels of the upper tiers of spores inarch 
over the teliospores at the base and appear closely adpressed to 
them. It is probable that this provides additional firmness to the 
spore column. The spore columns are mostly ten to fifteen milli- 
meters in length and resemble in the mode of spore formation the 
genus Skierka Racib. 

The teliospores germinate at maturity without a period of rest. 
When an intact spore column and sorus was observed, the germinat- 
ing spores were noticed just above the mouth of the sorus. The 
promycelium emerges as a small papilla and gradually elongates, 
becoming cylindric and recurved. Later on it becomes four- 
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celled and develops globular sporidia at the tips of the sterigmata 
(Fic. 5). Cytological studies reveal that the sporidia are all uni- 


nucleate. 

The occurrence of the rust on the leaves of Litsea producing hy- 
pertrophied cushions and developing two-celled Puccinia-like spores 
immediately brings to mind the characters of the genus Xenostele 
described by Sydow (1920) on the two Lauraceous hosts Litsea and 
Actinodaphne. The sori in this genus are cupulate and lined with 
a well developed peridial layer which led previous workers to mis- 
take the two rusts for species of Aecidium. Though the rust under 
investigation occurs on Lauraceae, the complete lack of any perid- 
ium clearly distinguishes it from Xenostele. Further, the long 
spore columns are not known to occur in the two species of Xeno- 
stele so far recorded. 

Long Cronartium-like spore columns composed of two-celled 
teliospores are known to occur in the genera Gambleola Massee, 
Didymopsora Diet. and Pucciniosira Lagerh. Gambleola is a 
monotypic genus on the leaves of Berberis nepalensis developing 
long hair-like teliospore columns. The spores are produced in 
catenations, the sterile intercalary cells simulating pedicels for the 
teliospores. The presence of a single layer of peridium surround- 
ing the telial columns was pointed out by Jackson (1931) and con- 
firmed again by the writer (Thirumalachar, 1946). The lack of 
any such peridial layers or catenate teliospores clearly distinguishes 
the rust under study from Gambleola. 

The genus Didymopsora founded by Dietel (1899) is charac- 
terized by the presence of short telial columns of few millimeters. 
The spores are produced in chains and are sessile. In many cases 
the two cells of the spores show tendencies to get separated. Like- 
wise, the genus Pucciniosira possesses two-celled teliospores which 
are produced in catenations. There is a well developed peridial 
layer lining the sorus, and in many species the occurrence of inter- 
calary cells separating spores are present. The rust under in- 
vestigation differs entirely from the two abovementioned genera 
in the type of spore column produced and in having pedicellate 
teliospores. The genus Gymnosporangium Hedwig. also possesses 
two-celled pedicellate teliospores emerging in variously shaped ge- 


latinous spore horns. The jelly-like matrix in which the spores 
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appear to be embedded as well as other characters clearly distin- 
guish the genus from the rust collected by the writer on Litsea. 

In the shape of the spore columns, and probably in the mode of 
spore development, there appears to be a close resemblance between 
the rust under study and the genus Chardoniella described by Kern 
(1939) on a species of Gyno.xis collected in Colombia. This rust 
produces telial columns, as in Cronartium or Cionothrix, with one- 
celled pedicellate teliospores developed within deeply seated non- 
peridiate sori. The spore columns are produced by the lateral ad- 
pression of the teliospores to one another. Kern does not definitely 
state whether the teliospores are catenate or not, though his figures 
might be taken as indicating that the younger spores are produced 
between the older ones. This feature is very evident in the genus 
Skierka investigated in detail recently by Mains (1939). Here 
the young teliospores are produced between the older ones and long 
semi-permanent teliospore columns are supported by the close 
grouping of the spores. The rust under study, although closely 
agreeing with Chardoniella in all essential features, differs from 
it in having two-celled instead of the one-celled teliospores. As it 
cannot be accommodated in any of the genera so far described, the 
writer proposes to present it as a new genus with the name Kernia, 
named in honor of Prof. F. D. Kern, of the Pennsylvania State 
College, distinguished American Uredinologist who has advanced 
our knowledge of the tropical rust fungi. 


Kernia Thirumalachar gen. nov. 


Pycnia, aecia atque uredia ignota. Telia subepidermalia, erumpentia, alte 
infixa in texturis plantae parasitatae, absque peridiis vel paraphysibus, pro- 
ducentia sporas 2-cellulatas, Pucciniae similes, pedicellatas successive, quae 
sporae non sunt catenatae, sed juniores teliosporae seniores inter evolvultur, 
lateraliter inter se adhaerentes, sporarum massa emergente Cronartii instar 
in longas, semi-permanentes sporarum columnas 10-15 mm. longas; sporae 
germinant in maturitatae absque ulla quiescentiae mora, promycelio externo 
atque 4-cellulato. 

Species typica: Kernia Lauricola Thirumalachar. 


Pycnia, aecia and uredia unknown. Telia subepidermal, erum- 
pent, deep seated within the host tissue, without peridia or para- 
physes, developing Puccinia-like, two-celled pedicellate spores in 
succession, which are not catenate but the younger teliospores de- 
veloping between the older, adhering laterally to one another, spore 
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mass emerging out in long, semi-permanent Cronartium-like spore 
tendrils or columns, 10 to 15 mm. long ; mature spores germinating 
without a rest period; promycelium external and four-celled. 


Type species: Kernia Lauricola Thirumalachar. 


Kernia Lauricola Thirumalachar sp. nov. 


Pycnia aecia et uredia ignota. Telia hypophylla, simul aggregata in 
tumescentes, hypertrophisatas maculas gallis similes, 5-8 mm., subepidermalis, 
erumpentia, pluribus teliosporis Pucciniae similibus, 2-cellulatis, pedicellatis, 
simul aggregatis in semipermanentes sporarum columnas Cronartio similes ; 
hae columnae sunt cylindricae, brunneo-nigrae, 10-15 mm. longae. Telio- 
sorus alte infixus 160-200 latus, 280-340 profundus, absque peridiis vel 
paraphysibus, producens ad columnam adduntur. Teliosporae haud catenu- 
latae, juniores sporae inter seniores positae, atque illis lateraliter adhaerentes ; 
2-cellulatae, pedicellatae, luteo-brunneae, tenuiter angulares ob lateralem com- 
pressionem, tenuissime vel nullo modo constrictae ad septa, magnitudinis 30- 
44 x 20-27.5m; episporium inequaliter crassum, circa 3-64 crassitudine, 
_leve, unico germinationis poro in singulis cellulis; pediculo hyalino, 112- 
137 # longo, 3-4 lato, ad apicem, atque gradatim ad basim acuescente. 
Teliosporae statim in maturitatae germinant, promycelio externo, 4-celiulato, 
recurvo; sporidiis globularibus, hyalinis, magnitudinis 8-104 diam. 

Hab. in foliis Litsea spec. indet., Sontikoppa Road, Mercara, Coorg, South 
India, 26-3-1946, leg. M. J. Thirumalachar, Thirumalachar 1300. Typus 
positus in Herb. Crypt. Ind. Orientalis, New Delhi; in Imperial Mycological 
Institute, Kew, Anglia; atque in Arthur Herb. in Purdue Universitate, 
Lafayette, Indiana, U. S. A. 


Pycnia, aecia and uredia unknown. Telia hypophyllous, grouped 
together on swollen gall-like hypertrophied spots 5—8 mm. in diam., 
subepidermal, erumpent, with numerous Puccinia-like two-celled 
pedicellate teliospores massed together in semipermanent Cronar- 
tium-like spore tendrils or columns which are cylindric, brownish- 
black, and measure 10 to 15 mm. in length. ; teliosorus deep seated, 
160-200 » wide and 280-340 » deep, without peridia or paraphyses, 
developing in succession from the base teliospores which become 
free and add to the column basipetally ; teliospores not catenulate, 
younger spores wedged in between the older ones and adhering lat- 
erally to one another, two-celled, pedicellate, yellowish-brown, 
slightly angular due to lateral compression, very slightly or not con- 
stricted at the septa, measuring 30-44 x 20-27.5 p, epispore un- 
equally thickened, between 3-6, smooth, with a single distinct 
germ pore in each cell; pedicel hyaline, 112-137 long, 344 
broad at the apex and gradually tapering off into a fine point at the 
base ; teliospores germinating immediately at maturity, promycelium 
external, four-celled and recurved, sporidia globular, hyaline, 
measuring 8-10 » in diam. 
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Hab. on the leaves of Litsea sp., Sontikoppa Road, Mercara, 
Coorg, South India, 26-3-1946, leg. M. J. Thirumalachar, Thiru- 
malachar 1300. Type deposited in the Herb. Crypt. Ind. Orientalis, 
New Delhi; Imperial Mycological Institute, Kew, England, and in 
the Arthur Herbarium, Purdue University, Lafayette, Indiana, 
U. S. A. 

In conclusion the writer wishes to express his deep sense of grati- 
tude to Rev. Dr. H. Santapau, Professor of Botany, St. Xavier’s 
Coliege, Bombay, for kindly rendering into Latin the diagnoses of 
the genus and species and to Dr. L. N. Rao, Professor of Botany, 
Central College, Bangalore, for kind encouragement. This por- 
tion of the work was carried out by the writer as a Research Fellow 
of the University of Mysore. 


Dept. or Botany, 
CENTRAL COLLEGE, 
BANGALORE, INDIA 
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EXPLANATION OF FIGURES 


Fic. 1. Showing the spore columns on the lower surface of the leaf, nat. 
size. Fic. 2. Photomicrograph of the spore column slightly crushed xX 
about 100. Fic. 3. Photomicrograph of the sorus < about 100. 

Fic. 4. Section through the telium showing the development of the 
spores X 200. Fic. 5. Germinating teliospore with external 4-celled pro- 
mycelium and sporidia X 800. Fic. 6. Showing the arrangement of the 
teliospores in the column X 400. Fics. 7 to 9. Showing the stages in the 
development of the teliosporés < 600. 




















TWO NEW SPECIES IN THE AGARICALES 


Rotr SINGER 


Rhodocybe Maire was originally proposed for species with pink, 
rough spores, and cystidia. The cystidia later (Singer, Lloydia 5: 
110. 1942 and Ann. Myc. 51: 89. 1943) were found to be 
pseudocystidia, i.e., cystidioid prolongations of the lactiferous sys- 
tem into the hymenium. In the same papers it was stated that 
Rhodocybe has clampless hyphae. Though the genus Rhodopa-il- 
lus Maire was generally believed to have clamp connections, it has 
been shown (Lloydia 5: 110. 1942) that no clamps occur in 
Rhodopaxillus nuciolens. After a careful check upon all species 
and specimens available, it appears that all species of Rhodopa-illus, 
section Nitellini Sing. and section Decurrentes Konrad & Maublanc, 
lack clamp connections, and according to Kuhner, they have binu- 
cleate spores. This and the incrusting pigment encountered in 
all these species as well as in Rhodocybe caclata show that they 
differ from species of the latter genus merely in lacking the pseudo- 
cystidia. On the other hand, the typical species of Rhodopaxillus 
have intracellular pigment, constant clamp connections, and ac- 
cording to Kiihner (Bull. Soc. Linn. Lyon, Sept. et Oct. 1945, nos. 
7 et 8, p. 160-169), uninucleate spores. It appears, therefore, that 
the genus Rhodocybe should be emended. As emended it would 
consist of the sections Nitellinae (Sing.), Decurrentes (Konr. & 
Maubl.) and Genuinae Sing. (= Rhodocybe sensu originali). In 
South Florida a species of the Nitellinae has been found which 
differs from Rhodocybe nitellina (Fr.) Sing. comb. nov. [ Rhodo- 
paxillus nitellinus (Fr.) Sing.| as well as Rhodocybe nuciolens 
(Murr.) Sing. comb. nov. (Melanoleuca nuciolens Murr.) in hav- 
ing narrower and closer lamellae, clitocybeoid habit and less pig- 
ment, and it also differs from R. nitellina in having slightly smaller 
spores. It is possible that this new species which is designated 
Rhodocybe alutacea nob. is too close to one of Maire’s African va- 
rieties of Rhodocybe truncata (Schaeff. ex Fr.) Sing. comb. nov. 
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(Rhodopaxillus truncatus (Schaeff. ex Fr.) Maire), viz. var. 
mauretanica or var. subvermicularis, but in this case I would not 
consider them conspecific with R. truncata. 


Rhodocybe alutacea Sing. spec. nov. 


Pileo gilvulo (“light pinkish cinnamon” Ridgwayi ad marginem extremum, 
ceterum inter “pinkish cinnamon” et “cinnamon buff’) in statu humido, 
hygrophano, pallidiore vel albo in statu sicco (inter “pale pinkish buff” et 
“pinkish buff” vel pallidiore), levi vel substriatulo prope marginem, sericello 
vel subglabro, glabrescente, convexo, umbilicato, 25-35 mm. lato; cuticula 
consistente ex hyphis filamentosis, defibulatis, pigmento vix incrustatis, re- 
pentibus—Lamellis subconcoloribus (“Light pinkish cinnamon’), angustissi- 
mis vel moderate angustis (1-3 mm. latis), confertis vel confertissimis, 
distincte decurrentibus sed subrotundatis ad stipitem; sporis sordide incar- 
nato-hyalinis, ab apice visis rotundato-subangulatis Clitopilorum modo sed 
neque longitudinaliter venulosis nec subcanaliculatis sed verrucis irregularibus 
membrana incrassata formatis exasperatis, saepe collabentibus maturitate, 
ellipsoideis vel ellipsoideo-subangulatis sed a Rhodophyllorum typo longe 
recedentibus, 5.8-7.5 X 3.8-4.5 4; basidiis 22-29 < 6-7 u, tetrasporis; cystidiis 
nullis visis; tramate regulari, elementis filiformibus, tenuibus, parallelis vel 
subparallelis defibulatis composito. Stipite subconcolori (“light pinkish cin- 
namon” R.) vel albo, haud albo in exsiccatis, sed semper albo ad basin, sub- 
pubescente vel glabro, glabrescente, villoso ad basin, levi, solido, subaequali, 
23-35 X 2.5-5.5 mm. Carne pilei stipitisque alba vel albida; odore farinaceo; 
sapore farinaceo mitique. Methylparamidophenol sine reactione. Ad humum 
sabulosum et ad folia delapsa; solitario in dumetis coniferis destitutis typi 
“low hammock” et “tropical hammock” in Augusto et Septembri mensibus. 
Florida meridionalis Dade Co. Simpson Park F. 674 (FH); Matheson 
Hammock F 674a (FH), F 908, type (FH); Highlands Co., Highlands 
Hammock State Park, F 451 (FH). 


The Laccarias with large spores and the species with compara- 
tively small spores have been studied satisfactorily in the past, but 
there is a group of probably two species with intermediate spores, 
i.e., spores above 10 in diameter and with spines 1.5-2.5 » long, 
but not reaching 15 » and more closely resembling those of L. echin- 
ospora Speg. and L. pumila Fay. We are concerned here with two 
species, one studied in previous papers (Lloydia 5: 102. 1942; 
Mycologia 35: 151. 1943) as L. striatula Peck and _ Clitocybe 
ohiensis (Mont.) Sacc., the former being a synonym of the latter, 
and the other an undescribed form differing from Laccaria ohiensis 


(Mont.) Sing. comb. nov. (Clitocybe ohiensis Sacc.) in having four 


sterigmata on a basidium and being smaller in an average. Al- 
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though it is true that Lange was wrong in attributing specific value 
to the number of sterigmata in the agarics, as has been shown by 
numerous authors, among others A. H. Smith and R. Kihner in 
Mycenae, it does not appear to me to be desirable to insist that 
the number of sterigmata can never be of specific value. In the 
Laccarias, truly parallel forms (i.e., forms with all characters in 
common excepting the number of sterigmata) have not been ob- 
served thus far, and although it is true that there are species with 
usually mixed basidia (1-2-3-4-spored basidia in the same specimen 
in L. amethystina are not rare), and although it is also true that 
the species with large spores are two-spored and those with small 
spores four-spored, there appears to be no real parallelism, and 
unless experimental studies show this hypothesis to be incorrect, 
I shall continue to assume that the bisporous forms of the Laccarias 


have become phylogenetically stable and correlated with additional 


small morphological characters that are constant; in other words 
that they have lost their original reversibility, and consequently 
their specific identity with the normal four-spored forms. With 
this reservation made the following fungus is described as a new 
species. 


Laccaria tetraspora Sing. spec. nov. 


Pileo hygrophano, pallide purpurascente-rosello in statu sicco, brunneoio- 
incarnato vel incarnato-roseo in statu. humido, striato in statu humido, sul- 
cato in statu sicco immo exsiccato, glabro vel fibrilloso, pellucido, convexo, 
dein applanato centroque depresso, in statu exsiccato umbilicato, saepe in 
statu vegeto etiam umbilicato, 10-20 mm. lato; cuticula paulum distincta, ex 
hyphis jacentibus elongatis efformata. Lamellis incarnato-roseis, latis, dis- 
tantibus, adnato-decurrentibus, sporis pulveraceis; sporis hyalinis, fortiter 
echinatis, globosis, haud amyloideis, 7.5-14 X 7-13.54, plerumque circa 11 
X 104, spinis pyramidalibus, 1.5-2.54 longis; basidiis tetrasporis, 40-50 x 
11.54; cystidiis nullis; cheilocystidiis praesentibus sed haud conspicuis; 
tramate admodum regulari, ex hyphis parallelis vel subparallelis elongatis, 
fibulatis consistente. Stipite subconcolori, subglabro, sicco, tomento myceliali 
albo haud fortiter evoluto, solido, aequali, vel base incrassato, 10-30 X 1.5- 
2.5mm. Carne subconcolori-pallidiore, subfragili, inodora, insipida. Ad mar- 
ginem viarum prope paludes vel prope silvas densas, nec non in silvis praecipue 
frondosis ad terram calcio depauperatam, gregatim, Junio usque ad Octobrem 
mensem. In America ad litus Atlanticum dispersa. Massachusetts, Pros- 
pect Hill near Waltham W. G. Farlow (FH); New York, Adirondack Mts. 
W. A. Murrill.“examined for North American Flora” ut L. striatula Peck 
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(NY); Van Cortland Park prope N. Y. City, R. Singer (NY); Florida, 
Highlands Hammock State Park, R. Singer, F 160 (FH), typus; Uruguay, 
Dep. Montevideo, Herter, 1570 (Plantae Uruguayenses Exsiccatae), (FH), 
a much larger, otherwise identical form. 


Fartow HERBARIUM, 
Harvarp UNIVv., 
CAMBRIDGE, Mass. 

















MINERAL OIL AS A FUNGUS CULTURE 
PRESERVATIVE 


C. C. WERNHAM 


Sherf* in 1943 reported on the successful use of mineral oil as 
a preservative of bacterial cultures. Fusarium and Alternaria 
spp. subjected to the same test survived the treatment at least six 
months (extent of test), without any apparent change in mor- 
phology. The bacterial cultures maintained their pathogenicity as 
well as their viability. 

Corynebacterium sepedonicum (Phytomonas sepedonica), the 
causal organism of bacterial ring rot of the potato, is exceedingly 
difficult to maintain in culture. Sherf was encouraged to try min- 
eral oil as a preservative by several reports in the bacteriological 
literature that liquid paraffin prolonged the life of bacterial cul- 
tures on artificial media. The fungous cultures mentioned above 
were carried along in the experiment. 

The method essentially is as follows: make fresh transfers of 
the bacterial or fungous culture. After these have grown to pro- 
duce the growth normally expected of a transfer (10 days) the 
cultures are covered with a layer of sterile mineral oil sufficient 
to extend well above the slant. The tubes are replugged with cot- 
ton and held at room temperature. Transfers are made by passing 
a loop through the oil, scooping up a loopful of the colony, with- 
drawing the loop and momentarily holding it against the side of the 
tube to drain off the excess oil, and streaking the oil-drained loop- 
ful to a new slant. It is assumed that a needle was used for the 
fungous cultures. 

At the time Sherf’s article appeared, the writer was faced with 
the problem of maintaining a number of fungous cultures in a com- 
mon laboratory refrigerator which periodically became infested 
with mites. The mineral oil technique looked like a possible solu- 
tion to a troublesome and irritating problem. 


1 Sherf, Arden F. A method for maintaining Phytomonas sepedonica in 
culture for long periods without transfer. Phytopath. 33: 330-332. 1943. 
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Four corn pathogens were selected for the experiment: Diplodia 
zeae, Gibberella zeae, Cochliobolus heterostrophus (Helmintho- 
sporium maydis) and Nigrospora oryzae. Gibberella and Nigro- 
spora were completely submerged, the oil extending a full inch 
above the tip of the slant. Diplodia and Helminthosporium were 
covered to the extent of the lower portion of the slant. The slants 
of these latter two soon dried away from the test tube leaving the 
too familiar agar chip hanging to the edge of the tube. The fungous 
growth remained glistening with oil and proved easy of transfer. 
The former two cultures retained the normal slant of the freshly 
prepared culture. All cultures were retained at room temperature. 

Transfers were made to fresh corn meal agar slants every three 
months. On March 15, 1946, these cultures had survived the treat- 
ment exactly two years. 

At the end of 15 months the Diplodia and Gibberella cultures 
were used to prepare inoculum for field inoculations. There was no 
evidence of loss in pathogenicity. At the end of 23 months H. 
maydis was used to inoculate seedling corn plants in the greenhouse. 
Abundant infection resulted and the fungus was reisolated from the 
seedling leaves. Pathogenicity tests of the other fungi will be con- 
ducted during the summer. 

These results have been so encouraging that the writer now 
keeps all his stock cultures under mineral oil. It is hoped that this 
note may encourage a wider use of Sherf’s technique. I shall be 
glad to furnish subcultures of these fungi to anyone interested in 
checking the results herein reported. 

Botany DEPARTMENT, 


THE PENNSYLVANIA STATE COLLEGE, 
State COLLEGE, PENNSYLVANIA 




















THE CHROMOSOMES OF NEUROSPORA 
TETRASPERMA’ 


Victor M. Cutter, Jr. 


(WITH 1 FIGURE) 


A comparison of McClintock’s recent report (1945) on the struc- 
ture and number of chromosomes in Neurospora crassa Shear & 
Dodge with earlier studies on this and related species brings out 
the possibility that significant variation exists in the morphology of 
the chromosomes of this genus. The present widespread interest 
in the physiological genetics of Neurospora emphasizes the need of 
an intensive cytological confirmation of pertinent genetic data in 
this genus. McClintock’s study contrasted with other cytological 
investigations on the Ascomycetes may also lead to the conclusion 
that NV. crassa is unique among fungi in possessing meiotic chromo- 
somes large enough for easy study. However, her results were ob- 
tained with smear techniques not available to earlier workers in 
this field, and it is possible that these diyergent reports are due to 
the use of different methods of preparation rather than to inherent 
differences in the species themselves. The purpose of this study is 
to investigate another species of Neurospora by similar smear tech- 
niques in order to determine whether the reported differences in 
the chromosomes are real or artifactual. 

McClintock has reported a number of strains of N. crassa with 
seven haploid chromosomes. Beadle (1946), on McClintock’s 
authority, also cites the haploid number as seven in this species 
whereas Lindegren and Rumann (1938) had previously reported 
its haploid number as six to nine. In the closely related eight 
spored species, N. sitophila Shear & Dodge, Wilcox (1928) figures 
six haploid chromosomes. Dodge (1927) does not state the chro- 
mosome number in the homothallic four spored species N. tetra- 
sperma Shear & Dodge, but his figures lead to the conclusion that 

1 This work was partially summarized before the Microbiological Section 
of the Botanical Society of America at St. Louis, Mo., March 1946, 
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five or six haploid chromosomes were present in the strain he 
studied. Colson (1934) found six chromosomes in N. tetrasperma, 
while McClintock (1945) on the basis of unpublished observations 
reports seven haploid chromosomes in a strain of this species. A 
comparison of the figures published by these authors also suggests 
that differences occur in the morphology of the chromosomes of the 
various species and strains. This variability is of some theoretical 
interest since it implies that chromosome number and structure may 
be used as a clue to speciation in this genus. 

N. tetrasperma was chosen to initiate this study because there 
were available for comparison the previous investigations of Dodge 
and Colson. This species is favorable for cytologic work since it 
is homothallic and readily forms abundant large perithecia with well 
developed asci. No attempt will be made to review the details of 
nuclear behavior throughout the life cycle since these have been ade- 
quately described by Dodge and Colson, and no further information 
of this type was obtained. Attention will be confined to the struc- 
ture of the chromosomes as revealed in smears. All preparations 
were smeared and stained with aceto-carmine or aceto-orcein by 
the methods of McClintock (1945) and Cutter (1946). The fun- 
gus was cultured upon corn meal decoction agar or potato-dextrose 
agar made up according to the usual formulas. Perithecia con- 
taining asci in all stages of development were fixed and smeared 
seven to fourteen days after inoculation of the cultures. The cul- 
ture used was obtained from the culture collection of the Depart- 
ment of Plant Pathology of the University of Minnesota through 
the kindness of Mr. C. W. Roane. 

The somatic nuclei in the hyphae and conidia of this species are 
small and unexpanded (Fic. 1 U). Since aceto-carmine does not 
stain the spindle substance the chromatic masses stand out clearly 
during mitosis and this stain is very favorable for a study of such 
nuclei. The cytologic fixatives and stains commonly used in fun- 
gus work cause shrinkage of the chromatin and a clumping of the 
chromosomes in these unexpanded nuclei with resulting artifacts 
which have been frequently reported as amitoses. The chromo- 
somes in somatic divisions are rarely more than a micron in length 
but they may be counted in properly oriented metaphase figures. 
The six chromosomes are quite uniform in length and configuration, 
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Fic. 1. Chromosomes of Neurospora tetrasperma. 


but little can be determined about their structure. On the other 
hand the somatic nuclei of the sterile paraphyses and the basal cells 
of the hymenium are expanded and in these cells metaphase figures 
showing six chromosomes are easily interpreted (Fic. 1 V). 

After syngamy in the young ascus of N. tetrasperma three nu- 
clear divisions occur which result in the formation of eight nuclei. 
Ascospore walls are then delimited and two nuclei are incorporated 


in each of four spores (FIG. 1 R). Occasionally spore walls are 
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formed at the conclusion of the second division in which case the 
third and fourth mitoses are carried out within the spore membrane 
(FIc. 1 Q). Normally only the fourth mitosis takes place after 
ascospore wall formation. At maturity the ascospores are quad- 
rinucleate and bisexual or homothallic. 

Twelve very slender and somewhat contracted leptotene strands 
may be distinguished as the presynaptic fusion nucleus begins to ex- 
pand following syngamy (Fic. 1 C, D). At this time prominent 
masses of chondriosomes are apparent in the tips of the asci and 
these presumably function in the accumulation of the oily materials 
in these regions. The leptotene-strands pair rapidly and are so 
closely appressed during the early synaptic period that the doubled 
condition of the chromosomes is difficult to detect. At this time 
also the chromomeres enlarge and the synapsed chromosomes ap- 
pear prominently beaded (Fic. 1 E, F, G). A bouquet arrange- 
ment of the chromosomes with the spindle attachment regions 
grouped close to the nuclear membrane (Fic. 1 H), is rather com- 
mon during the zygotene and early pachytene stages. Two of 
the six pachytene chromosomes are noticeably longer than their 
mates. During their extreme elongation these two chromosomes 
may reach a calculated length of eight to ten micra. This is 
shorter than the lengths reported by McClintock for the correspond- 
ing first and second chromosome in N. crassa. One of these long 
chromosomes serves as the nucleolus organizer and is provided with 
a minute satellite (Fic. 1 K). The remaining four chromosomes 
are quite uniform in length and configuration and in pachytene 
they reach a length of four to five micra. At diakinesis there are 
six bivalents and a prominent nucleolus within the nuclear mem- 
brane (Fic. 1 J, K). During metaphase or early anaphase the nu- 
cleolus drifts out of the nuclear vacuole and is lost in the cytoplasm. 

Centromere position has not been calculated in this fungus. The 
nucleolus is large and frequently obscures portions of the chromo- 
somes particularly during the first division in the ascus. No 
heteromorphic chromosome pairs were seen. The prophase chro- 
mosomes become shorter in each successive division in the ascus, 
but they maintain their relative configuration. During the third 


‘ 


‘spindle horns” are de- 


division very prominent nuclear beaks or 
veloped (Fic. 1 P). The structure and function of these is well 




















CuTTER: NEUROSPORA TETRASPERMA 697 


described by Colson. At the completion of the fourth mitosis in 


the ascospores the nuclei contract rapidly and sink into the un- 
expanded state. At this time the central body or nucleolus appears 
eccentric within the membrane (Fic. 1 S). Shortly thereafter this 
central body is either cast out of the nucleus or loses its chromatic- 
ity, for in the unexpanded condition the nuclei are quite homo- 
geneous in appearance (FIG. 1 T). 

The results of this preliminary study confirm Colson’s report of 
six haploid chromosomes in N. tetrasperma, and also emphasize 
the fact that chromosome morphology may provide a basis for 
studies on speciation in this genus and related ascomycetes. The 
chromosomes are sufficiently large for easy study, and they may 
offer very favorable material for a study of the chromosomal basis 
of homothallism. 


Dept. oF Botany, 
Univ. oF MINNESOTA, 
MINNEAPOLIS, MINN. 
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EXPLANATION OF FIGURES 


All figures drawn with the aid of a camera lucida at an approximate 
magnification of X 1300. 
Fic. 1, A—B. Syngamy in young ascus hooks. C-—D. Developing asci 
showing leptotene chromosomes. E-/. Stages in synapsis. Note bouquet 
arrangement of chromosomes in H. J—K. Diakinesis stages showing six 
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bivalents and nucleolus. In K the ascus has been crushed and the nuclear 
membrane ruptured. L. Metaphase I. M. Anaphase I. N. Prophase II 
late stage. O. Prophase III. P. Metaphase III, note nuclear beaks. Q. 
Third division stages in abnormal ascus where ascospore wall formation 
followed the second nuclear division. R. Fourth division stages in normal 
ascus where ascospore wall formation followed third nuclear division. S-T. 
Quadrinucleate ascospores in maturing asci. Note nuclei entering unex- 
panded state. U. Multinucleate macroconidia with unexpanded nuclei. V. 
Somatic mitoses in paraphysis. 














DIRECTORY SUPPLEMENT—1946 


NEW MEMBERS 

Backus, EpwWArD J., Research Mycologist, Lederle Laboratories, Inc., Pearl 
River, New York. 

BAKER, KENNETH F., Division of Plant Pathology, University of California Los 
Angeles, Los Angeles 24, California. 

BERRY, Epwarp C., Chief Bacteriologist, Medical Department, Hanford Engi- 
neer Works, Richland, Washington. 

BuHarGava, K. S., Plant Pathology Laboratory, Rothamsted Experimental 
Station, Harpenden (Herts.), England. 

DuppinctTon, C. L., Department of Biology, The Polytechnic, 309 Regent Street, 
London, W. 1, England. 

Fay, Dotores, J., 216 Glen Ave., Millburn, New Jersey. 

FRIEDMAN, BERNARD A., Plant Pathologist, Plant Quarantine Service, United 
States Department of Agriculture, 827 Cornaga Ave., Far Rockaway, New 
York. 

Gavuvey, Mary P., Bacteriologist, Wright Field, 1203 Salem Ave., Dayton 6, 
Ohio. 

HuGHES, STANLEY J., Assistant Mycologist, Imperial Mycological Institute, 
Ferry Lane, Kew, Surrey, England. 

KinG, THomas H., Extension Plant Pathologist, Ohio State University, Colum- 
bus 10, Ohio. 

LANGE, Morten, Kongensgade 33, Copenhagen, Denmark. 

LoMBARD, FRANcES F. (Mrs.), Assistant Pathologist, Forest Pathology, 
United States Department of Agriculture, 5301-38th Ave., Hyattsville, 
Maryland, 

Lucas, GeorGE B., Botany Department, Louisiana State University, Baton 
Rouge, Louisiana, 

McLarty, DuNcAN, Botany Department, University of Western Ontario, London, 
Ontario, Canada, 

MorGan, Tuomas L., Microbiologist, 1J0—A, West Third Street; Frederick, 
Maryland. 

NANNFELDT, JOHN AXEL F., Uppsala Universitets, Institution for Systematisk 
Botanik, Uppsala, Sweden. 

ORONOZ, MANUEL Ruiz, Calle de Reynosa 56 Tacubaya, Mexico, D. F., Mexico. 

PaGe, Rosert M., Biological Laboratories, Divinity Ave., Cambridge 38, Mass. 

PAULSEL, DoNALp Q., Tropicalization Branch, T. SEL G 50, Wright Field, 
Dayton, Ohio. 

REBELL, GERBERT C., Department of Dermatology, School of Medicine, Uni- 
versity of Pennsylvania, Philadelphia, Penna. 

RopRIGUEZ, V., ING. José, The Rockefeller Foundation, Calle Viena 26, Mexico, 
D. F., Mexico. 

ROGERSON, CLARK T., Department of Plant Pathology, Plant Science Building, 
Ithaca, New York. 
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Simson, FRANK W., Senior Pathologist, South African Institute for Medical 
Research, De Korte Street, Johannesburg, South Africa. 

StaGHT, HELEN BERDAN (Mrs.), 4801 Connecticut Ave., N. W., Washington 8, 
BC. 

West, ErpMAN, Florida Agricultural Experiment Station, Gainesville, Florida. 

Witson, MALcoLM, Royal Botanic Garden, Edinburgh, Scotland. 

YouseFr, Hassan M., New York Botanical Gardens, Bronx Park, New York City, 


CHANGE OF ADDRESS 


BARTSCH, ALFRED E., Biology Building, University of Wisconsin, Madison, 
Wisconsin. 

BERGMAN, Dr. H. F., Plant Industry Station, East Wareham, Mass. 

BinGHAM, R. T., 618 Realty Building, Spokane 8, Washington. 

BisHop, Dr. HARLOw, Cottage Ave., Nanuet, New York. 

BitaNncourT, AGESILAU A., Instituto Biologico, Caixa postal 119—A Sido 
Paulo, Brazil. 

BonNER, JOHN T., Biological Laboratory, 16 Divinity Ave., Cambridge, Mass. 

BootHroyp, CarL W., Department of Plant Pathology, Cornell University, 
Ithaca, New York. 

BRASFIELD, TRAVIS W., P. O. Box 1477, New Haven, Connecticut. 

BropiE, HAROLD H., Indiana University, Bloomington, Indiana. 

Brooks, TRAvis E., Botany Department, University of Michigan, Ann Arbor, 
Michigan. 

Bupp1n, WALTER, J, Talfourd Ave., Reading, England. 

CAMPBELL, Dr. WILLIAM A., School of Forestry, University of Georgia, Athens, 
Ga. 

CHRISTENBERRY, DR. GEORGE A., Furman University, Greenville, S. C. 

Cor, DonaLp M., Department of Agriculture, State Capitol, Madison, Wisconsin. 

Cooke, WM. BrincGE, 1718 A St. Pullman, Washington. 

DeELAMATER, Dr. Epwarp D., Laboratory of Mycology, Mayo Clinic, Rochester, 
Minn. 

Du CHARME, Ernest P., Citrus Experimental Station, Lake Alfred, Florida. 

DULANEY, EUGENE L., Microbiological Research, Merck and Co., Rahway, 
New Jersey. 

EcKERT, THEODORE ©., Whitney Pt., New York. 

ELLISON, BERNARD, Botany Department, New York State Teachers’ College, 
Albany, New York. 

ESPENSHADE, MARLIN A., 701 E. Main St., Middletown, Pa. 

EZEKIEL, Dr. WALTER N., Bureau of Ordnance, Navy Department, Washington, 
 ) Sa $e 

GILBERT, Dr. FRANK A., 2262 Yorkshire Rd., Columbus 8, Ohio. 

GooppinG, LESLIE N., Box 308, Jerome, Ariz. 

Gray, Dr. WittiAM D., Department of Botany, Iowa State College, Ames, Iowa. 

GRUNBERG, EMANUEL, 2517 W. Burnett Ave., Louisville, Kentucky. 

HASKINS, REGINALD H., Biological Laboratory, 16 Divinity Ave., Harvard Uni- 
versity, Cambridge, Mass. 

Hittecas, Dr. ARTHUR B., Research Laboratory, Parke Davis Co., Detroit, 32, 
Michigan. 
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HiksSCHHORN, Dr. Exsa, Calle 58, No. 484, La Plata, Argentina. 

Honey, Dr. Epwin E., Box 474, Milwaukee, Wis. 

HowELt, Dr. ARDEN, JR., 7. B. Control Division, U. S. P. H. S., Hixon Memo- 
rial Laboratory, University of Kansas Hospital, Kansas City, Kansas. 

Hunt, N. Rex, Felton, California. 

JouHNson, Howarp W., Division of Forage Crops, U. S. D. A., Beltsville, Md. 

LevINE, Dr. MICHAEL, Montefiore Hospital, Gun Hill Rd., New York, 67, 
New York. 

LoHMAN, Dr. MARION L., United States Department of Agriculture Sugar Beet 
Office, Box 329, E. Lansing, Michigan. 

Lucas, G. B., United States Department of Agriculture Tobacco Laboratory, 
Oxford, N. C. 

MEINECKE, Dr. E. P., 3157 Jackson St., San Francisco 15, Calif. 

OuiveE, Linpsay S., Dept. of Botany, L. S. U., Baton Rouge, La. 

OLSEN, KENNETH LAURANCE, Botany Department, Oregon State College, Cor- 
vallis, Oregon. 

Papy, Dr. S. M., Department of Botany, McGill University, Montreal, Que. 

Petty, Dr. MILTon A., JR., 120 Middletown Rd., Pearl River, N. Y. 

PRINCE, ALTON E., Department of Botany, University of Maine, Orono, Maine. 

Ruoaps, Dr. ARTHUR S., 4833 N. Carlisle St., Philadelphia 41, Pa. 

RosBerts, Dr. CATHERINE, Carlsberg Laboratorium, Copenhagen, Denmark. 

RoGers, Dr. Donan P., University of Hawaii, Honolulu 10, T. H. 

Rupo._px, Dr. Bert A., University of California, Deciduous Fruit Station, 
2675 Stevens Creek Rd., San Jose, California. 

SCHAFFER, Major NATHAN, Army-Navy General Hospital, Hot Springs Na- 
tional Park, Hot Springs, Arkansas. 

SLEETH, Dr. BAILey, Guayule Research Project, Box 102, Raymondsville, Texas. 

SmitTH, ALBERT G., R. D. 7, c/o George Oehler, Knoxville, Tenn. 

SPRINGER, MArtHa E., Department of Botany and Bacteriology, Indiana 
University, Bloomington, Indiana. 

STEVENS, Dr. Russet B., Department of Botany and Plant Pathology, Alabama 
Polytechnical Inst., Auburn, Ala. 

STEWART, Dr. IRENE Mounce, 3198 Travers Ave., Hollyburn, B. C. 

STOUFFER, RANGER Davip J., Box 638, Holbrook, Arizona. 

TERVET, IAN, Department of Plant Pathology, University of Nebraska, Lincoln, 
Neb. 

Wo tr, Dr. Frep T., Department of Biology, Vanderbilt University, Nashville, 
Tenn. 

Wo rr, Emiy T., 139 N. Highland Rd., Springfield, Del. Co., Pa. 

ZIFFER, JACK, Research Dept., A. E. Staley Mfg. Co., Decauter, Til. 

Zuck, Dr. RoBert K., Drew University, Madison, N. J. 

ZUNDELL, Dr. GEORGE L., 207 Agricultural Education Bidg., Pennsylvania State 
College; State College, Penna. 


DECEASED 
ERNST BERNHARDT 
ROBERT HAGELSTEIN 
D. H. LINDER 
L. O. OVERHOLTS 
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RESIGNED 


L. BEDFORD 
F, BLAKESLEE 
S. CoNARD 
B. : 
D 
Cc 


HARRIS 


. HEALD 
. JOHNSON - 
M. 


MARTIN 


BERNICE SEAVER 


News has just been received that both Dr. L. O. Overholts of Pennsylvania 
State College and Dr. D. H. Linder, of Harvard University died on Sunday, 
November 10, 1946. Both men had given freely of their time and energy to 
advance mycology, and both had served as president of our Society. Detailed 
biographical accounts will appear in Myco.Loaia in due time. A. H. Smith. 




































MYCOLOGICAL SOCIETY OF AMERICA 


FINANCIAL STATEMENT, 1945 


Balance on hand, December 21, 1944: 





Ne ee ee a a is Ba es nenbvar’t Spite wt glove $ 957.23 
TS ha Socom Sie POO cea cits Sar tata sa a otis aden ia ao IR 940.00 
I SU 0 BG aces. hoa sono wears be pueda a 241.31 
2 DORNER CERES Pip LE Wine nee meee Eee ae geOe $2138.54 $2138.54 


Receipts : 





Annual dues, part 1945, part 1946 ................. $1720.00 
Interest on savings account Purdue bank ........... 3.62 
Payment for one number “Mycologia” (Bitancourt) 1.50 
Seee S-Ni canind Gc no we vse venus 51.93 
Cele Erle See alee Aires tHe nee ree $1777.05 $1777.05 
RONG IM Shae ad keris 54 < bbe ee cs pas doe ous ke $3915.59 


Expenditures : 


Subecomtions- to -“Discalomgin” oc. oc ivccccscseseaces $1656.00 
One number of “Mycologia” (Bitancourt) ......... 1.50 
Mimeograph and printing ...............ceccseeseees 62.76 
Semen Sor WHAM ORG oii ive been gece sees 200.00 
SO TE gaa i dans 48 CRM GSS s KAT eMEN 6.00 
IN a ui dig' 5 645 as 6 0 Os Nba EN 8.64 
Office supplies, phone, express, etc. ..............4. 6.44 
ee a ecutes eeealbes 3.77 
Postage (Secretary and Editor) ................... 20.00 
Face value loss on $100 bond ..................005- 88 
Pa i I sii ia we sno ve od HAAR 1.22 
BN gS eta aaas Sa sh ie Oba as caleen $1967.21 $1967.21 


Balance on hand December 31, 1945: 


OS CE cane, CATE ST AAS GE SA RRO A OC OB $ 712.40 

I MN SSP Oe an es tam ilena ane aie 395.98 

RE SE a sao ne DE Se TE ae ONE 840.00 
EES SAE ear ih eS PR eae MO PRE RAN aed Nut a eS or GORE Pate $1948.38 $1948.38 
EO EF SS rer ecm eert Sp emery ate $3915.59 


F. K. Sparrow, Secretary Treasurer 
Examined and found correct: 
E. B. Mains, Chairman of Auditing Committee 
April 25, 1946. 
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INDEX TO VOLUME XXXVIII' 


INDEX TO AUTHORS AND TITLES 


Baker, Gladys Elizabeth. Addenda to the genera Helicogloea and Physalacria 
630-638, 25 figs. 

Bhargava, Kameshwar Sahai (with Saksena, Ram Kumar). Some cytological 
observations on spore formation in Thraustotheca clavata 554-564, 2 figs. 

Bernhardt, Ernst. Time saving in the preparation of corn meal agar and in 
the identification of yeast-like fungi 228-229 

Bitancourt, Agesilau Antonio (with Jenkins, Anna Eliza). Elsinoé on Randia 
65-68, 1 fig. 

Bonar, Lee. Studies on some California fungi. III. 339-345 

Brooks, Travis Epps. A new species of Myxomycetes 110-112 

Burke, Joseph Francis. Robert Hagelstein 1870-1945 Late Honorary Curator 

. of Myxomycetes, New York Botanical Garden 115-119, portrait. 

Campbell, William Andrew & Sleeth, Bailey. Variability of Pythium ullimum 
from Guayule 24-39, 2 figs. 

Carvajal, Fernando. Studies on the structure of Strepiomyces griseus 587-595, 
3 figs.; Biologic strains of Streptomyces griseus 596-607, 4 figs. 

Christensen, Clyde Martin (with Davidson, Ross Wallace & Darley, Ellis F.). 
Polyporus guttulatus and Ptychogaster rubescens 652-663, 3 figs. 

Coker, William Chambers. A correction 226 

Cook, Melville Thurston. Synchytrium decipiens and Synchyltrium Chryso- 
splenii 300-305, 3 figs. 

Cutter, Victor Macomber Jr. The Chromosomes of Neurospora letrasperma 
693-698, 1 fig. 

Darley, Ellis F. (with Davidson, Ross Wallace & Christensen, Clyde Martin). 
Polyporus guttulatus and Ptychogaster rubescens 652-663, 3 figs. 

Davidson, Ross Wallace, Christensen, Clyde Martin & Darley, Ellis F. 
Polyporus gutiulatus and Ptychogaster rubescens 652-663, 3 figs. 

Davis, Benjamin Harold. Guignardia Rhodorae, the perfect stage of Phyllo- 
sticta maxima on Rhododendron 40-51, 2 figs. 

Dearness, John. E.W. D. Holway 1853-1923. A banker's avocations 231 
239, portrait. 

Dodge, Bernard Ogilvie & Seaver, Fred Jay. Species of Ascobolus for genetic 
study 639-651, 1 fig. 

Drechsler, Charles. A clamp-bearing fungus parasitic and predaceous on 
Nematodes 1-23, 7 figs.; Three new Zodpagaceae subsisting on soil 
Amoebae 120-143, 6 figs. 

Groves, James Walton. North American species of Dermea 351-431, 57 figs. 

Hansen, Hans Nicholas (with Snyder, William Cowperthwaite). Control of 
culture mites by cigarette paper barriers 455-462, 2 figs. 


1 This index was prepared by Auréle LaRocque. 


704 

















INDEX TO VOLUME XXXVIII 70 


mn 





Jenkins, Anna Eliza. Elsinoé piri in France and Spain in the light of quaran- 
tine interceptions 450-452, 1 fig. 

—— & Bitancourt, Agesilau Antonio. Elsinoé on Randia 65-68, 1 fig. 

—— (with Limber, Donald Philips & Flora G. Pollack). Elsinoé discovered 
on Sesbania and Cinnamomum in the United States 463-472, 3 figs. 
Jones, Richard Chapin. Factors affecting the production of resistant spo- 

rangia of Aliomyces arbuscula 91-102, 1 fig. 

Karling, John Sidney. Two new chytrid parasites of Chytriomyces 103-109, 
1 fig. 

Kern, Frank Dunn. Some bases for mycological progress 609-618 

Limber, Donald Philips, Pollack, Flora G. & Jenkins, Anna Eliza. Elsinoé 
discovered on Sesbania and Cinnamomum in the United States 463-472, 
3 figs. 

Long, William Henry. Studies in the Gasteromycetes XII. Five species of 
Tylostoma with membranous exoperidia 77-90, 5 figs; Studies in the 
Gasteromycetes XIII The types of Miss White’s species of Tylostoma 
171-179, 4 figs. 

— & Stouffer, David James. Studies in the Gasteromycetes XIV. The 
Genus Chlamydopus 619-629, 7 figs. 

Lowe, Josiah Lincoln (with Overholts, Lee Oras). New species of Porta 
202-212, 2 figs. 

Luttrell, Everett Stanley. The genus Stomiopeltis (Hemisphaeriaceae) 565- 
586, 21 figs. 

Miller, Julian Howell. Note on Bagnisiopsis 348 

Murrill, William Alphonso. Notes on Florida Fungi 113-114; Russula incon- 
stans 226; Inocybe hebelemoides Murrill 226; A new western Polypore 
348-349 

Olive, Lindsay Shepherd. Some taxonomic notes on the higher fungi 534- 
547, 4 figs. 

Overholts, Lee Oras. The identity of Portia monticola 674-676, 1 fig. 

—— & Lowe, Josiah Lincoln. New species of Porta 202-212, 2 figs. 

Pady, Stuart McGregor. The development and germination of the intra- 
epidermal teliospores of Melampsorella Cerastit 477-499, 30 figs. 

Pollack, Flora G. (with Limber, Donald Philips & Jenkins, Anna Eliza). 
Elsinoé discovered on Sesbania and Cinnamomum in the United States 
463-472, 3 figs. 

Saksena, Ram Kumar & Bhargava, Kameshwar Sahai. Some cytological 
observations on spore formation in Thraustotheca clavata 554-564, 2 figs. 

Savile, Douglas Barton Osborne. A new species of Stagonospora on Ambrosia 
453-454, 1 fig. 

Seaver, Fred Jay. Photographs and descriptions of cup-fungi—XLI.  Cait- 
nella nigro-olivacea 473-476, 1 fig.; Photographs and descriptions of cup- 
fungi—XLII. Gorgoniceps 548-553, 2 figs. 

—— (with Dodge, Bernard Ogilvie). Species of Ascobolus for genetic study 
639-651, 1 fig. 

—— & Waterston, John MacLaren. Contributions to the mycoflora of 
Bermuda—lV 180-201, 8 figs. 

Shanor, Leland. A previously undescribed fungus causing a leaf spot of 

bamboo 331-338, 8 figs. 
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Shear, Cornelius Lott. Mycological Notes. VIII 664-673, 1 fig. 

Simson, F. W. Chromoblastomycosis. Some observations on the types of 
the disease in South Africa 432-449, 10 figs. 

Singer, Rolf. A new species of Hydropus (Kiihn.) Sing. (Agaricales) 227-228; 
Two new species in the Agaricales 687-690 

—— & Smith, Alexander Hanchett. Proposals concerning the nomenclature 
of the gill fungi including a list of proposed lectotypes and genera con- 
servanda 240-299; The taxonomic position of Pholiota mutabilis and 
related species 500—523, 10 figs. 

Sleeth, Bailey (with Campbell, William Andrew). Variability of Pythium 
ultimum from Guayule 24-39, 2 figs. 

Smith, Alexander Hanchett. Dr. Jakob E. Lange, 1864-1942 226-227 

—— (with Singer, Rolf). Proposals concerning the nomenclature of the gill 
fungi including a list of proposed lectotypes and genera conservanda 
240-299; The taxonomic position of Pholiota mutabtlis and related species 
500-523, 10 figs. 

Snyder, William Cowperthwaite & Hansen, Hans Nicholas. Control of cul- 
ture mites by cigarette paper barriers 455-462, 2 figs. 

Sprague, Roderick. Additions to the Fungi Imperfecti on grasses in the 
United States 52-64, 2 figs. 

Stevenson, John Albert. Fungi novi denominati—I< 524-533 

Stouffer, David James (with Long, William Henry). Studies in the Gastero- 
mycetes XIV. The Genus Chlamydopus 619-629, 7 figs. 

Thirumalachar, Mandayam Jeersannidhi. An undescribed species of Elsinoé 
from Mysore 220-225, 7 figs.; Kernia, a new genus of the Uredinales 
679-686, 9 figs. 

Waterston, John MacLaren (with Seaver, Fred Jay). Contributions to the 
mycoflora of Bermuda—IV 180-201, 8 figs. 

Wehmeyer, Lewis Edgar. Studies on some fungi from northwestern Wyom- 
ing. I. Pyrenomycetes 144-170, 20 figs.; Studies on some fungi from 
northwestern Wyoming. II. Fungi Imperfecti 306-330, 28 figs. 

Wernham, Clifford Charles. Mineral Oil as a fungus culture preservative 
691-692 

Whiffen, Alma Joslyn. Aerosol OT in the preparation of microscopic mounts 
of fungi 346 

Wolf, Frederick Taylor. The action of sulfonamides on certain fungi patho- 
genic to man 213-219 

Yarwood, Cecil Edmund. Isolation of Thielaviopsis basicola from soil by 
means of carrot disks 346-348 

Zuck, Robert Karl. Isolates intermediate between Stachybotrys and Memno- 

niella 69-76, 2 figs.; Claudopus variabilis on gray duck from shaded aerial 

exposure in Panama 677-678, 1 fig. 














INDEX TO VOLUME XXXVIII 


INDEX TO GENERA AND SPECIES 


New names and the final members of new combinations are in bold face 


type. 
corrected in the index. 


Acanthocystis 260, 280 

Acaulopage 140; hystricospora 138, 
139, 142; lasiospora 137; lophospora 
135, 136, 142; macrospora 16; 
marantica 16; tetraceros 134, 136, 
137 

Acetabularia 286 

Achlya 105, 554; dubia 563; flagellata 
103, 106 

Acrotheca 436, 439 

Actinomyces 595, 606, 607; bovis 218; 
griseus 596, 607; hominis 214, 217, 
218; scabies 607 

Actinonema rubi 570 

Aecidium 683 

Agaricochaete 290, 297; mirabilis 290 

Agaricus 241, 247, 248, 252, 263, 264, 
279, 291, 297; acetabulosus 286; 
campestris 247; centunculus 264; 
cinchonensis 186; clypeatus 257; 
equestris 259; flavovirens 259; 
foenisecii 287; hilaris 285; lignicola 
514, 518, 519; lividus 257; luteo- 
virens 259; mutabilis 505; ostreatus 
250; parkensis 262; pellospermus 
287; phalloides 248; phellospermus 
287; pluteus 256, 257; podeces 274; 
poderes 274; podileus 274; semi- 
lanceatus 265; trachodes 274; vac- 
cinus 268, 269; vaginatus 249; 
velutinus 281, 287; vernalis 514, 
518, 519 

Agrocybe 246, 262, 278, 279, 284, 297, 


501 

Albugo bliti 103 

Aleuria fuscocarpa 474; marchica 474 

Aleurodiscus amorphus 541 

Allomyces 91, 92, 101, 102; arbuscula 
91, 93, 97, 101, 102 

Alnicola 246, 279 

Alternaria 691 

Amanita 248, 297; bulbosa 248; 
citrina 248; livida 249; vaginata 249 

Amanitopsis 268, 297; vaginata 249, 
268 


Androsaceus 280, 297; rotula 280 
Anellaria 275, 297; separata 275 
Annularia 267, 297; Fenzlii 267 
Ansatospora 62; Bromi 62; macro- 
spora 63 
Anthostoma atrofuscum 668 
Aphanomyces 103, 105, 106 
Apiocarpella 150, 307; (sp.) 146, 168; 
Hedysari 307, 311, 330; macrospora 
306, 330 


Mistakes in the spelling of scientific names encountered in the text are 


Apiospora 150; Montagnei 150 

Apiosporella 150, 307; alpina 146, 148, 
169, 308, 319; macrospora 306, 308; 
Mimuli 146, 150, 169, 323; rhodo- 
phila 150; sepincolaeformis 150 

Aposphaeria 322 

Apostemidium 548 

Apus 251, 297; alneus 251 

Armillaria 245, 259, 283, 297; luteo- 
virens 245 

Armillariella 276, 297; mellea 276 

Arthrobotrys 21; arthrobotryoides 4; 
dactyloides 10, 17; entomopaga 20; 
oligospora 2, 4, 8, 17, 21 

Articulariella 342; aurantiaca 342 

Ascobolus 639, 640, 642, 645, 646, 648, 
650, 651; carbonarius 645, 646, 648, 
650; citrinus 649, 651; equinus 649; 
furfuraceus 649; geophilus 646-648, 
650; glaber 647, 649; immersus 647-— 
650; Leveillei 649; magnificus 644, 
646, 648-651; pusillus 640, 645, 
646; saccoboloides 640-642, 644- 
646; stercorarius 647-651; stro- 
bilinus 649, 651; viridis 646; viridu- 
lus 649; Winteri 642, 649 

Aschochyta 312, 342; Fraserae 311, 
312; salicis 342 

Ascodesmis microscopica 649; nigri- 
cans 699 

Ascomycetella aurantiaca 342 

Ascophanus aurora 649, 651 

Aspergillus 456; fumigatus 215; glau- 
cus 125; niger 214, 215; Sydowi 215 

Asterella rubi 570; rubi var. rhoina 
570 

Asterina 527; aspersa 568; lorantha- 
cearum 527; loranthicola 527; pho- 
radendri 527; phoradendricola 525 

Asterinella 527; puiggarii 576 

Asteroma rubi 570 

Asterophora 253, 254, 297; lycoper- 
doides 253 

Asterophlyctis sarcoptoides 103, 106 

Astrosporina 282, 285, 297; praeter- 
visa 282 

Atylospora 287, 297 

Auricularia 540 


Bagnisiella palmarum 184, 186 

Bagnisiopsis 348; orellana 348; puy- 
ana 348; tijucensis 348 

Battarrea guicciardiniana 624; lacini- 
ata 622, 629 
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Bdellospora helicoides 16 

Belonopsis 548 

Blastocladia strangulata 101 

Blastomyces dermatitidis 215, 
219 

Bolbitius 257, 297; fragilis 257 

Boletinellus merulioides 113 

Boletus flavimarginatus 113; illudens 
113 

Bombardia lunata 648, 651 

Bonordoniella 328 

Botryoides monospora 436 

Brachysporium 164 

Brencklea Sisyrinchii 198 

Bulgaria melastoma 182-184; nigrita 
474; Thwaitesii 182, 183 

Bulgariella nigrita 474; pulla nigro- 
olivacea 474 

Byssosphaeria cuticularis 667 


217, 


Calathinus 260, 278, 283, 297; hypno- 
philus 278 

Calocybe 259 

Calothyrium 565, 576; aspersum 568 

Calyptospora 494; goeppertiana 477, 
492, 493, 495 

See 270, 297; pratensis 
270 


Candida 216; albicans 215, 217, 218, 
229; krusei 215, 217, 218; para- 
krusei 215, 217, 218; pseudotropi- 
calis 215, 217, 218; tropicalis 215, 
217, 218 

Cantharellus 248, 254, 297; aplorutis 
256; cibarius 248 

Catabotrys 186; deciduum 184, 185; 
palmarum 184 

Catinella 473; nigro-olivacea 473, 475; 
olivacea 474 

Cenangella 364, 402; Fraxini 399, 402, 
428 

Cenangium 353, 354, 369, 371, 393, 
413, 422; Ariae 391, 392, 428; bal- 
sameum 376, 377, 428; balsameum 
var. abietinum 376, 377; bicolor 
389, 428; Cerasi 353, 354, 365, 428; 
Cerasi 8 Padi 371, 387; dichroum 
389, 428; Ellisii 423, 428; epi- 
sphaeria 415, 428; fallax 388, 428; 
ferruginosum 421, 428; Fraxini 399, 
402, 428; hypodermium 370, 371, 
428; inconstans 391, 428; mollius- 
culum 372, 426, 428; Peckianum 
380, 381, 428; polygonium 421; 
populinum 422, 428; populneum 
422, 428; Prunastri 371, 389, 406, 
428; Prunastri 8 rigida 406; quer- 
cicolum 418, 428; rigidum 406, 428; 
Schweinitzii 422, 428; subnitidum 
391-393, 428 

Ceratostoma spurium 406, 428 

Ceratostomella 76; Ulmi 192 
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Cercospora 63, 453; Bromi 61; Galii 
308; ligusticicola 343; lonchocarpi 
532; racemosa var. Ambrosiae 453 

Cercosporella 63 

Chaetomium 553 

Chaetoseptoria 530; vignae 530; well- 
manii 530 

Chaetospermum 187 

ir toate 275, 297; campanulatus 
275 

Chamaeceras 289, 297; androsaceus 


Chardoniella 684, 686 

Chitonia 274, 297 

Chlamydopus 619, 620, 625-629; 
amblaiensis 620, 622, 624, 628; 
clavatus 620, 624, 628; meyenianus 
82, 179, 620, 621, 623-626, 628 

Chloroscypha juniperina 417, 428 

Chondropodium 355;  hystricinum 
385, 428 

Chrysomyxa 488 

Chytriomyces 103, 105, 106, 
appendiculatus 103, 106; aureus 
103, 106, 108; hyalinus 103, 104, 
106, 108 

Ciboria 422 

Ciliochorella 335; bambusarum 335, 
338 

Ciliospora 187, 190, 201; albida 188 
190, 192, 201; gelatinosa 187-190, 
192 

Cionothrix 684 

Cladosporium 436, 439, 449 

Clarkeinda 289, 297; poderes 289 

Clathrococcum 328 

Claudopus 267, 268, 295-297; byssi- 
sedus 267, 269; variabilis 267, 288, 
677, 678 

Claviceps Paspali 186 

Clitocybe 241, 250, 260, 267, 269, 277, 
297; infundibuliformis 260; laccata 
260; nebularis 260; odora 260; 
ohiensis 688 

Clitopilus 250, 261, 288, 297; prunulus 
261, 288 

Clypeolum 584 

Clypeus 282, 285, 297 

Coccidioides immitis 217 

Cochliobolus heterostrophus 692 

Cochlonema 120, 140; agamum 122, 
125, 129, 131-133, 138, 141, 142; 
euryblastum 121, 123, 126; megalo- 
somum 121, 123; pumilum 132; 
symplocum 121, 123, 127, 132 

Coleroa Chaetomium 340; Chae- 
tomium var. americana 340 

Colletotrichum destructivum 37, 39; 
graminicolum 524; Lilii 199 

Collybia 249, 250, 260, 297; butyracea 
260; dryophila 260; esculenta 260; 
lacerata 260; longipes 260; macu- 


108; 














lata 260; myosura 260; radicata 

260; velutipes 260 

Conidiobolus 200, 201 

Coniothyrium Sambuci 308 

Conocybe 273, 284, 291, 292, 297, 507 

Coprinarius 279, 297; campanulatus 
279 


Coprinellus 275, 297; deliquescens 275 

Coprinopsis 275, 297; Friesii 275 

Coprinus 253, 275, 297; comatus 253, 
coe ephemerus 287; tomentosus 
28 


Cordierites 671; guianensis 671 

Corniola 253, 297; lobata 253 

Cortinaria 253, 255, 294, 297; violacea 
253 

Cortinarius 241, 253, 255, 286, 290, 
294, 296, 297; castaneus 288; vio- 
laceus 255 

Cortinellus 259, 268, 277, 293, 297; 
flavovirens 240 

Cortiniopsis 281, 297; lacrimabundus 


Corynebacterium sepedonicum 691 

Creonectria 668; atrofusca 668 

Crepidopus 250, 261, 289, 294, 297; 
ostreatus 250 

Crepidotus 264, 294, 297, 503, 522; 
Dussii 521, 522; flammeus 522; 
mollis 264 

Crinipellis 282, 297; stipitaria 282 

Cronartium 679, 681, 683-685 

Crossopsora 681 

Cryptococcus 216; neoformans 215, 
217, 218 

Cryptosporiopsis 
formis 359, 428 

Cryptosporium 355; brunneo-viride 
388, 428 

Cycledum Cerasi 365, 428 

Cylindrosporium 308, 309; consocia- 
tum 310; Fraserae 309; spiraeico- 
lum 309; veratrinum 530 

Cymatella 282, 297; marasmioides 
282 

Cyphella cupulaeformis 186 

Cyphellopus 286, 297 

Cystoderma 283, 297, 503 


397, 411;  versi- 


Dacrymyces 538, 540-543; deliques- 
cens 541; minor 539, 541; puncti- 
formis 542 

Dactylaria brochopaga 10, 17; can- 
dida 9, 10; haptospora 17, 18 

Dactylella 21; asthenopaga 17; bem- 
bicodes 10; leptospora 9, 17; lysi- 
paga 9, 10; passalopaga 17; tylo- 
paga 121 

Daldinia vernicosa 186 

Dasyobolus immersus 647-650 

Deconica 268, 274, 279, 297, 502-504, 
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514, 517, 519; acutiuscula 518; 
atrorufa 274 
Delacroixia coronata 181 
Delicatula 283, 297 
Dendrophoma fusispora 406, 428 
Dendrosarcus 289, 297; nigrescens 289 
Dermatea 352, 354, 408, 427; acerina 
427; bicolor 427; carpinea 354; 
Cerasi 354; Cerasi f. pycnidifera 
368; episphaeria 415; fascicularis 
354; fissa 354; furfuracea 354; Padi 
354; Prunastri 354; purpurea 354; 
rubiginosa 354; tiliacea 354 
Dermatella 372, 396, 397, 408; Fran- 
gulae 396, 428; Fraxini 402, 428; 
Hamamelidis 394, 396, 428, 431; 
hortorum 371, 372, 420, 428; Pru- 
nastri 406, 408, 426, 428; Pumi- 
lionis 549 
Dermateopsis tabacina 424, 428 
Dermea 351-359, 361-364, 366, 369, 
372, 374-376, 378, 379, 381-384, 
386, 387, 392, 393, 395-400, 402- 
404, 406, 411-426, 428, 431; abie- 
tina 378, 412, 428; acericola 412, 
428; acerina 355, 356, 358, 359, 
362, 365, 409, 411, 412, 428, 431; 
acicola 412, 428; Alni 413, 428; 
amoena 413, 428; Ariae 357, 362, 
363, 365, 391-394, 412, 428, 431; 
atra 413, 428; aureo-tincta 413, 
428; australis 413, 428; balsamea 
355, 356, 361, 363, 364, 376-378, 
385, 412, 428, 431; Betulae 374, 
413, 428; bicolor 357, 362, 363, 
365, 389, 394, 412, 428, 431; 
blumenaviensis 413, 429; Brenck- 
leana 389, 390, 429; brunneo- 
pruinosa 413, 429; caespitosa 413, 
429; carnea 413, 429; carpinea 413, 
429; Cenangium 413, 423, 429; 
Cerasi 352, 353, 355-358, 362, 364, 
365, 369-372, 374, 378, 385, 389, 
391, 407, 408, 412, 422, 425, 429, 
431; Chionanthi 357, 359, 361, 365, 
397, 399, 403, 412, 429, 431; cinna- 
momea 414, 429; conigena 414, 419, 
429; constipata 414, 429; Corni 
414, 429; corticola 414, 429; Coryli 
414, 429; Crataegi 414, 429; cra- 
taegicola 414, 429; Craterium 414, 
429; crypta 415, 429; cucurbitaria 
415, 429; Cydoniae 415, 429; di- 
morpha 415, 429; dissepta 415, 429; 
dryina 415, 429; endoneura 415, 
429; Eucalypti 415, 429; eucrita 
416, 429; Fagi 416, 429; fascicularis 
416, 429; ferruginea 416, 429; 
ficicola 416, 429; fissa 416, 429; 
flavocinerea 416, 429; Frangulae 
396, 416, 429; Fraxini 399, 401, 
429; fumosa 416, 429; furfuracea 
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416, 429; fusispora 374, 376, 416, 
423, 429; Hamamelidis 355, 357, 
358, 363, 365, 394, 396, 397, 399, 
412, 429, 431; heteromera 416; 
Houghtonii 371, 372, 417, 429; 
inclusa 417, 429; juniperina 417, 
429; Kalmiae 417, 429; laricicola 
417, 429; Libocedri 356, 357, 361, 
365, 382, 385, 387, 412, 429, 431; 
lilacina 417, 429; livida 417, 429; 
lobata 417, 418, 429; macrospora 
418, 429; Magnoliae 418, 429; 
microspora 404, 418, 429; micula 
419, 429: minuta 419, 429; mollius- 
cula 356, 362-364, 372, 378, 385, 
406, 412, 416, 429, 431; Mori 419, 
429; mycophaga 419, 429; myrtil- 
lina 419, 429; nectrioides 419, 429; 
nodulariformis 419, 429; olivacea 
371, 372, 382, 419, 420, 429; 
olivascens 420, 429; Ononidis 420, 
429; Padi 357, 361, 362, 365, 369, 
370, 387, 408, 412, 429, 431; 
pallidula 420, 429; palmicola 420, 
429; parasitica 421, 429; Peckiana 
356, 363, 365, 380-382, 385, 412, 
429, 431; pelidna 421, 429; phy!l- 
lophila 421, 429; Piceae 421, 429; 
piceina 357-359, 362, 365, 404, 406, 
412, 429, 431; Pini 406, 421, 429; 
pinicola 357-359, 361, 365, 403, 
406, 412, 418, 429, 431; polygonia 
421, 429; populina 421, 429; popul- 
nea 422, 429; pruinosa 422, 429; 
Pseudoplatani 422, 429; Prunastri 
357, 358, 362, 364, 365, 369-372, 
389, 406, 412, 429, 431; puberula 
422, 429; pulcherrima 371, 372, 
422, 429; pulchra 422, 429; pul- 
veracea 422, 429; purpurascens 423, 
purpurea 423, 425, 429; quercina 
423, 429; radulicola 423, 429; 
rhabarbarina 423, 429; Rhodo- 
dendri 423, 429; rhododendricola 
423, 429: Rickiana 423, 429; Rosae 
423, 429: rosella 374, 376, 423, 
429; Rubi 424, 429; rubiginosa 424, 
429- rufa 424, 429: Sabalidis 424, 
429; seriata 424, 429; simillima 
424, 429; sparsa 424, 429; Spiraeae 
424, 429; stegioides 424, 429; 
Sydowii 424, 429; Syringae 424, 
429; tabacina 424, 429; tetraspora 
425, 429; tijucensis 425, 429; tilia- 
cea 425, 429; Tulasnei 357, 359, 
365, 399, 403, 412, 429, 431; 
turicensis 425, 429; Ulicis 425, 429; 
Ulmi 425, 429; umbrina 425, 429; 
vernicosa 371, 425, 429; versi- 
formis 425, 429; Viburni 355-357, 
363, 365, 385, 412, 429, 431; 
viburnicola 423, 425, 429; viridis 
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425, 429; Xanthoxyli 425, 429 

Dermocybe 286, 297; cinnamomea 
286 

Desmopatella 328 

Diachorella 335 

Diatrype 664, 665; albopruinosa 664, 
666; disciformis var. macrospora 
665; durieui 665; sehariana 664 

Diatrypella discoidea 151 

Dictyocephalos 619, 628, 629 

— 270, 279, 291, 297; retirugis 
279 

Dictyopanus 290, 297 

Didymella 150, 167; Castillejae 151, 
169; Delphinii 150; eupyrena 150; 
exigua 152; nivalis 150 

Didymopsora 683 

Diobotryon morbosum 583 

Diplodia 311, 692; clematidea 310; 
Clematidis 310; polygonicola 310, 
311; zeae 692 

Diplodiella 315 

Diplodina 308, 311, 312; attenuata 
311, 330; Fraserae 311 

Discosia acuta 314 

Dochmiopus 280, 297; variabilis 280 

Dothichiza Sorbi 393, 429 

Dothiora 393 

Drosophila 242, 243, 266, 279, 297; 
Candolleana 279 

Dryophila 278, 297; mutabilis 505; 
squarrosa 278 

Durandiella 381, 402; Fraxini 402, 
429; Nemopanthis 381, 429 

Durella atra 413, 430 


Eccilia 262, 278, 295-297; parkensis 
262 

Elsinoé 65-67, 220, 223, 225, 450, 452, 
463-469, 471; australis 470, 471; 
Bitancourtiana 222, 223; cinna- 
momi 470-472; Fawcetti 65; Hans- 
fordi 221, 223; piri 450-452; puer- 
toricensis 65, 66; sesbaniae 465, 
467, 471, 472 

Encoelia 354, 413, 415, 416, 418, 420 
425; fascicularis 416, 430; furfura- 
cea 416, 430; heteromera 417; 
siparia 425, 430; tiliacea 425, 430 

Endobotryella 328, 329 

Endobotryon 328 

Englerulaster 527; phoradendricola 
525 

Entoloma 257, 261, 278, 282, 295 
297; lividum 261 

Entomophthora virescens 181 

Entyloma 340, 453, 454; Composi- 
tarum 453; hydrocotylis 339, 340; 
trigonellae 525 

Eutypella 665; sheariana 664-666 

Ephemerocybe 287, 297 
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Epidermophyton floccosum 215, 216, 
218 


Euamanita 248 
Eudermatea 408 
Eutylostoma 82 
Exosporium Leucaenae 199 


Fistulina hepatica 341 

Flammopsis 284, 291, 297; lubrica 284 

Flammula 263, 264, 271, 278, 279, 
284, 285, 291, 296, 297, 502-504, 
521-523; alnicola 284, 285; apicrea 
284, 285; azyma 263; flavida 263; 
gummosa 263; lenta 512; marginata 
285 

Fonsecaea 448; Pedrosoi 436; Pe- 
drosoi var. Cladosporioides 436; 
Pedrosoi var. ragga 440, 
442, 443, 445-449; Pedrosoi var. 
communis 436; Pedrosoi var. Phi- 
alophorica 436; Pedrosoi var. typi- 
cus 436, 439, 449 

Fulvidula 262, 271, 501 

Fungus 262 

Fusarium 455, 462, 535, 536, 538, 691; 
solani 538 

Fusicoccum 355; 
401, 430 

Fusispora 283, 297 


Galera 264, 268, 273, 291, 292, 297, 
523; hypnorum 264; ravida 519; 
tenera 284 

Galerina 264, 268, 273, 278, 279, 291, 
292, 297, 504, 521; tenera 292; mar- 
ginata 285 

Galerula 273, 292, 298; pityria 273 

Galorrheus 243, 254, 298; deliciosus 
254 

Gambleola 683 

Gelatinosporium 355, 378; abietinum 
355, 356, 376, 378, 430; fulvum 356, 
372, 430 

Geopetalum 260, 280, 298; petaloides 


cryptosporioides 


280 

Geophila 279, 298; aeruginosa 279 

Gibberella 692; zeae 692 

Gloeophyllum 256 

Gloeosporium 103, 355; pirinum 452 

Gloeotulasnella pinicola 543-546 

Glyptospora 287, 298 

Gnomonina 152, 153 

Godronia 416, 548 

Gomphidius 113, 255, 288, 298; 
foliiporus 113; glutinosus 255 

Gomphos 288, 298 

Gomphus 254. 280, 288, 298; clavatus 
254 

Gorgoniceps 417, 548, 553; aridula 
548-550; confluens 549, 550, 552; 
dinemasporioides 553; iowensis 549, 
550, 552; jamaicensis 549, 552; 
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ontariensis 548, 550; Pumilionis 
548, 549 

Granularia 544; castanea 543 

Guignardia 47, 50, 152, 153; Bid- 
wellii 49, 153; Camelliae 341; 
Epilobii 152, 170; Rhodorae 40, 41, 
48-50; Vaccinii 49 

Gymnocybe 271, 291, 298; abrupta 
272; muricella 272; Weinmannii 271 

Gymnogomphus 288, 298 

Gymnopilus 262, 271, 272, 278, 284, 
285, 291, 298, 501, 523; liquiritiae 
271; picreus 271; Tammii 272 

Gymnopus 249, 298; purus 249 

Gymnosporangium 683 

Gynoxis 684 

Gyrodon proximus 113 

Gyrophila 277, 293, 298; equestris 277 

Gyroporus roseialbus 114; subalbellus 


Hadrotrichum 531; globiferum 531; 
pirinum 452 

Haplothecium 153 

Harposporium anguillulae 4 

Hebeloma 263, 273, 279, 298, 503; 
fastibile 263 

Helicobasidium 
632 

Helicogloea 630, 633, 635, 637; aurea 
631, 635, 638; caroliniana 631; con- 
torta 630, 634, 637; graminicola 
631; inconspicua 631, 635, 638; 
indica 630, 631; intermedia 631, 
636; Lagerheimi 631, 632, 636: 
longispora 631, 634, 638; pinicola 
630, 632, 634; sphaerospora 630 

Helicosporium aureum 544 

Heliomyces 251, 252, 258, 295, 298; 
elegans 258; foetidus 251 

Helminthosporium 692; maydis 692; 
Ravenelii 200 

Helotium atrosubiculatum 187 

Hemicybe 271, 298; ursina 271 

Hendersonia 60, 154; acicola 312; 
crastophila 55; pinicola 312, 330; 
simplex 60 

Herpotrichia quinqueseptata 154 

Heteropatella 314, 327; alpina 314; 
umbilicata 145, 146, 313, 314, 327, 
328 

Heteropeziza 328 

Heterosphaeria 314 

Hexajuga 261, 288, 298 

Hiatula 258, 281, 289, 298; 
258 

Histoplasma capsulatum 217 

Holwaya 236; gigantea 237 

Holwayella 236 

Hormodendrum 436, 439, 449; com- 
pactum 215, 217, 218; Pedrosoi 215, 
217, 218 


inconspicuum 631, 


Benzonii 
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Humaria fuscocarpa 474; marchica 
474; olivacea 474 

Hyalopsora 494, 497; aspidiotus 477, 
492-497, 499; Cheilanthis 341 

— 270, 286, 298; decipiens 
286 


Hydropus 227; frater-niger 227; mar- 
ginellus 227; Sabalis 227 

Hygrocybe 270, 286, 298; miniata 270 

Hygrophorus 249, 255, 281, 298; 
eburnéus 255; laetus 186 

Hylophila 278, 279, 298; fastibilis 278, 
279 

Hymenogloea 290, 298; Riofrioi 290 

Hypholoma 246, 265, 266, 272, 274, 
279, 298, 502, 523; Candolleanum 
246, 265; fasciculare 246; olym- 
pianum 502; subochraceum 502 

Hypocrea lenta 186 

Hypodendrum 262, 263, 298 

Hypodermella 154, 155, 169; acicola 
154; concolor 154, 164, 169, 312; 
montivaga 154; sulcigena 154, 312 

Hypomyces candicans 186 

Hyporhodius 282, 298; lividus 282 

Hypoxylon 184, 200, 668; deciduum 
184; Holwayi 236; subiculosum 666, 
667 


Inocybe 266, 282, 285, 298; geophylla 
266; hebelomoides 226; praetervisa 
285 

Inoloma 290, 298; violaceus 290 

Isaria arbuscula 669, 670 

Isotexis 220 


Kellermania 313, 314; alpina 313; 
cercosperma 313, 314; polygoni 
313; Rumicis 313, 314; Sisyrinchii 
313; yuccagena 313 

Kernia 679, 684; Lauricola 680, 682, 
684, 685 

Kuehneromyces 504; depauperatus 
504-506, 513, 514; mutabilis 504- 
506, 508-510, 512-514, 516, 518; 
rostratus 504-506, 510, 511, 513, 
514, 518, 520; vernalis 504-506, 
509, 514, 515, 519, 520; vernalis f. 
amara 519, 520; vernalis f. margi- 
nella 520; vernalis f. typica 519, 
520; vernalis f. variabilis 520 


Laccaria 250, 260, 276, 282, 298, 688, 
689; amethystina 689; echinospora 
688; laccata 276; ohiensis 688; 
pumila 688; striatula 688, 689; 
tetraspora 689 

Lachnocladium semivestitum 186 

Lacrymaria 280, 281, 287, 298; velu- 
tina 280 

Lactaria 281, 298; deliciosa 281 

Lactariella 281, 298; lignyota 281 
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Lactarius 243, 252, 254, 281, 289, 298: 
deliciosus 252 
Lactifluus 289, 298: deliciosus 289 


Laestadia 152, 153; alnea 153; Rho- 
dodendri 48; Rhodorae 46-48, 50 

Laestadiella 153 

Lasiosphaeria racodium 669 

ne: ewe 337, 338; bambusarum 
337 

Latzinaea 289, 298; pascua 289 


Lecanidion acericolum 409, 430; 
Hamamelidis 394, 430 

Lemalis rufo-olivacea 474 

Lentinellus 270, 271, 283, 298; 
cochleatus 270 

Lentinus 254, 257, 288, 298; coch- 


leatus 283; conchatus 257; lepideus 
254 

Lentispora 287, 298 

Lenzites 256, 298; betulina 256 

Lepiota 249, 281, 283, 284, 289, 298, 
500; amianthina 283; aurea 249 
caudicina 249; clypeolaris 249, 
colubrina 249; granulosa 249; hel- 
vola 249; polymyces 249; procera 
249; sistrata 283; squarrosa 249 


Lepista 241, 266, 267, 269, 298; 
Alexandri 266, 267; gilva 269; 
truncata 266, 267 

Leptoglossum 270, 291, 298; musci- 


genum 270 
Leptomitus 554 
Leptomyces 258, 298; lignifraga 258 
Leptonia 261, 278, 295, 296, 298; 
anatina 261 
Leptophyma aurantiacum 342 
Leptoporus albidus 657; destructor 
657 


Leptosphaeria 146, 147, 155; dolio- 
loides var. Cirsii 324; Erigerontis 
146; eustoma 324; juncicola 155 

Leptostroma longissimum 343; Lupini 
314, 330 

Leptotus 270, 279, 291, 298; retirugis 
270, 298 

Leucocoprinus 281, 289, 298; flavipes 
281 

Leucopaxillus 259 

Limacium 281, 298; eburneum 281 

Locellina 268, 298; Alexandri 268 

Lophodermium nitens 155 

Lycoperdon epixylon 187 

Lyophyllum 250, 259; 260, 275, 298; 
leucophaeatum 275 

Lysurus 226 


Macrocystidia 279 

Macrophoma 58, 150, 151, 316, 
Lilii 192, 194; Mimuli 322, 
Phlei 61, 64; Trichostomi 195, 
Zeae 61 

Macrophomina Phaseoli 195 


322; 
330; 
197; 

















Marasmius 241, 251, 252, 255, 256, 
258, 280, 289, 295, 296, 298; 
foetidus 251, 256; rotula 255, 256; 
venosum 252 

Martiella 462 

Massarina 167 

Massarinula 167 

Masseeella 681 

Mastigochytrium 108; Saccardiae 

103, 105 

Mastocephalus 289, 298; cepaestipes 
289 

Mastoleucomyces 288, 298; ramenta- 
ceus 288 

Melaleuca 280, 290, 298; vulgaris 280 

Melampsora bigelowii 490, 491 

Melampsorella 477-479, 494-496, 
499; Cerastii 477-480, 484, 490-499 

Melanobasidium 452; mali 450, 452 

— 259, 290, 298; nuciolens 
68 

Melanospora 535, 536, 538; asclepia- 
dis 538; interna 535-538; rhizophila 


538 

Melanotus 290, 298, 503, 504, 521, 
523; bambusinus 290 

Meliola 528; condaliae 527; rhamni- 
cola 528; scutiae 528 

Melogramma 668, 669; atrofuscum 
668, 669 

Memnoniella 69-72, 74-76; echinata 
69-72, 75 

Merulius 253, 259, 298; aurantiacus 
253 

Metasphaeria 167, 
155, 164, 170, 316 

Miconia 348; crocea 348; pujanae 348 

Micromphale 251, 252, 256, 295, 298; 
venosum 251 

Micropera 355, 356, 361, 378, 381, 
384, 397, 404, 406, 419; Abietis 378, 
430; caespitosa 356, 430; Cerasi 
365, 367, 430; Cerasi f. major 368; 
Cerasi f. minor 368; Cotoneastri 
391-393, 430; cryptosporioides 357, 


168; juncinella 


401, 430; Drupacearum 355, 356, 
365, 368, 378, 394, 430; fusispora 
407, 430; Nemopanthis 380, 430 


padina 357, 388, 389, 430; roseola; 
367, 368, 430; Sorbi 357, 391-393, 
430; spuria 357, 406, 430; stellata 
380, 430 

Microsporium audouini 217; 
215, 216, 218; felineum 
gypseum 215, 216, 218 

Microthyriella 577, 582, 584; intricata 
584; rubi 585 

Microthyrium 576; aspersum 568 

Midotus 354 

Milesia 497; fructuosa 477, 492, 493, 

495, 496; intermedia 477, 492, 493, 

495; marginalis 477, 492, 493, 495, 


canis 


217; 
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497, 499; polypodophila 477, 495 
Minakatella 111; longifila 111 
Mollisia 421 
Monilia albicans 214, 215 
Monomyces 293, 298 
Monosporium apiospermum 215, 217, 


Montagnellina 153 

Morenoella quercina 583 
Mucidula 280, 298; mucida 280 
Mucor corymbifer 215 


Mycena 249, 251, 298; pura 244; 
galericulata 251 
Mycosphaerella 146, 147, 150, 155, 


160, 162, 316; Abietis 165; coerulea 
161; delphiniicola 161; dolichospora 
146, 160, 162, 169, 310; Glycosmae 
159; Hypodermellae 154, 155, 164, 
169; pachyasca 159; Peckii 165; 
Pentstemonis 159; perexigua 163, 
169, 325; pinicola 165; Pinsapo 165; 
punctiformis var. Clematidis 160; 
Tassiana 145, 146, 156, 160--163, 
165, 169; vitalbina 160; Washing- 
toniae 159; Wichuriana 163 
Myiocopron smilacis 582, 583, 585 
Myriangium 585 
Myrothecium roridum 
caria 199 
Myxacium 286, 298; 
liquidum 286 
Myxocybe 285, 298 


199; verru- 


collinitum 286; 


Nadsonia 534, 547; fulvescens 534, 
536, 537 

Naematoloma 246, 265, 272, 274, 298, 
502-504; elongatum 502; olympi- 
anum 502; sublateritium 274; sub- 
ochraceum 502 

Naemosphaera 355; 
411, 430 

Naucoria 246, 264, 272, 273, 279, 285, 
298, 502, 519; carpophila 246; 
centunculus 246, 264, 273; effugiens 
246; hilaris 285; lignicola 516, 518, 
520; lugubris 272; praecox 284, 516; 
vernalis 516, 520 

Nectria 667-669; atrofusca 668 

Nectriella Pedicularis 146, 165 

Nematoctonus 1, 16, 19; haptocladus 
3, 5, 7, 11, 13, 15, 19, 20, 22, 23, 120, 
133, 138; leiohypha 12; leiosporus 
2, 13, 14; leptosporus 2, 12, 14; 
pachysporus 2, 6, 12-14; tylosporus 
2, 12, 14 

Neurophyllum 254, 280, 298; clava- 
tum 280 

Neurospora 648, 651, 693, 697; crassa 
693, 696, 697; sitophila 693, 697; 
tetrasperma 643, 693-695, 697 

Nidularia 544; castanea 543-547; pul- 
vinata 547 


acerina 358, 409, 
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Nigrospora 692; oryzae 692 

Niptera citrinella 374, 376, 430 

Nolanea 262, 278, 289, 295, 296, 298; 
pascua 262 

Nowakowskiella elegans 106 

Nyctalis 253, 254, 298; parasiticus 254 


Obelidium mucronatum 103, 106 

Ocellaria 414, 418, 420, 428; ocellata 
414, 417, 418, 430 

Octojuga 288, 298 

Omphalia 250, 260, 277, 278, 298; 
adusta 250; infundibuliformis 277; 
integrella 283; umbellifera 260 

Omphalina 260, '277, 298; epichysium 
277; fibula 277; gracilis 277; griseo- 
pallida 277; hydrogramma 277; 
integrella 277; maura 277; philo- 
notis 277; rustica 277; scyphoides 
277; umbellifera 277; ventosa 277; 
xanthophylla 277 

Omphalotus 283, 298 

Onchopus 275, 282, 298; clavatus 275 

Oncopus 282, 298; clavatus 282 

Ophiobolus Cirsii 324 

Ophiocladium 63; Hordei 62; pul- 
chella 62 

Orcella 288, 298; obesa 288 

Oudemansia 276; 298; platensis 276 

Oudemansiella 276, 280, 298; platen- 
sis 

Ovularia 58, 63, 531; globifera 531; 
Hordei 63, 64; lupinicola 531; 
sphaeroidea 531 

Panaeolus 265, 275, 
panulatus 265 

Panellus 257, 269, 270, 292, 298; 
stypticus 255, 269 

Pannucia 274, 298; noli-tangere 274 

Panus 250, 257, 270, 292, 293, 296, 
298; conchatus 257; torulosus 257 

Papulospora 650 

Patellaria 396; acericola 409, 430; 
applanata 474; Hamamelidis 394, 
396, 430; hirneola 474; olivacea 
474; pulla nigro-olivacea. 474; vio- 
lacea 474 

Patinella applanata 474; Brenckleana 
389, 390, 430; hirneola 474; olivacea 
474; violacea 474 

Paxillus 250, 257, 258, 267, 293, 296, 
298; extenuatus 267; involutus 257 

Peckia 328; montana 328 

Pedilospora dactylopaga 16, 21 

Pellionella 315; tetonensis 315, 327 

Penicillium 456 

Perichaena 110, 111; syncarpon 110, 
111 

Peridermium coloradense 479, 495 

Pestalopezia brunneo-pruinosa 413, 
430 


279, 298; cam- 
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Pestalotia adusta 199; longi-aristata 
199; vermiformis 199 

Pestalozzia guepini 49 

Peziza domiciliana 181 

Pezicula 358, 359, 372, 374, 376, 382, 
384, 397, 402, 403, 408, 411, 412, 
414-417, 419; 420, 422, 427, 428; 
acericola 412, 427, 430; Alni 413, 
430; alnicola 359, 419, 430; amoena 
413, 430; australis 413, 430; 
Betulae 413, 430; carnea 411, 413, 
422, 424, 427, 430; carpinea 413, 
430; cinnamomea 414, 430; citri- 
nella 416, 423, 430; Corni 414, 430; 
Coryli 414, 430; corticola 414, 430; 
Crataegi 430; crataegicola 414, 420, 
430; dissepta 415, 430; dryina 415, 
430; eucrita 412, 416, 430; Fagi 416, 
430; Frangulae 359, 364, 411, 416, 
425, 430; Houghtonii 417, 430; 
laricicola 417, 430; livida 416, 417, 
430; minuta 419, 430; myrtillina 
419, 430; pallidula 420, 430; plan- 
tarium 372, 420, 430; pruinosa 422, 
430; Pumilionis 549; purpurascens 
423, 430; quercina 423, 430; rha- 
barbarina 423, 430; rhododendri- 
cola 423, 430; Rosae 423, 430; Rubi 
424, 430; subcarnea 427; viridi-atra 
474 

Peziza 354, 369, 553; Ariae 391, 392, 
430; Cerasi 365, 430: Cerasi 6 Padi 
387; dinemasporioides 553; Fraxini 
402, 430; furfuracea 353, 430; 
fuscocarpa 474; hypodermium 430; 
Johnstoni 423, 430; nigro-olivacea 
473; olivacea 473; Prunastri 406, 
430; tiliacea 353, 430; viridiatra 474 

Pezizella ontariensis 550 

Pezizicula 408 

Phaeangella Prunastri 406, 430; sub- 
nitida 391, 430 

Phaeocollybia 246, 272, 279, 285 

Phaeolepiota 262, 503 

Phaeomarasmius 246, 278, 279 

Phaeopezia fuscocarpa 474; marchica 
474 


Phaeoseptoria 55, 63, 316; (sp.) 155; 
Scirpi 315, 330; Urvilleana 52 

Phellorina 619 

Phialocybe 272, 298; epibrya 272 

Phialophora 436, 439; pedrosoi 217; 
verrucosa 215, 217, 218, 436 

Phlegmacium 286, 298; decoloratum 
286 


Phleospora 309; baccharidicola 529; 
Dodonaeae 199; pluchea 528 

Phlyctochytrium Aureliae 105, 108 

Pholiota 262, 264, 274, 278, 298, 500— 
504, 513; blattaria 284; malicola 
502; marginata 285, 504, 518; 
marginella 516, 518-520; mustelina 

















285; mutabilis 500-502, 504, 505; 


praecox 284; radicosa 285; squar- 
rosa 262, 500, 501 ; squarrosoides 501 

Pholiotina 246, 262, 278, 284, 298, 501 

Phoma 150, 163, 195, 316, 355; (sp.) 
147; Abietis 165; bacilliformis 316, 
330; coloradensis 320; fusispora 
320, 330; herbarum 319-321, 330; 
herbicola 319, 330; jejuna 318, 330; 
linearispora 321, 330; Lophanthi 
320; minuta 318, 330; montenegrina 
319; muscicola 196; muscorum 196; 
Orthotrichi 196; pallida 391, 430; 
Pedicularis 319, 330; polygramma 
199; pulchellicola 317, 330; Rho- 
dorae 50; selenophomoides 322, 
330; Splachni 196; wyomingensis 
321, 330; therophila 165; Malva- 
cearum 199 

Phycomyces 76 

Phyllachora graminis 60; mexicana 
; 


Phyllachorella 153 

Phylloporus 281, 298; Pelletieri 281; 
rhodoxanthus 113; rhodoxanthus 
subsp. europaeus 272 

Phyllosticta 40, 42, 45, 528; altheina 
528; Arnicae 323; berolinensis 50; 
Casaresi 196; decidua 318; hibisci 
528; hibiscina 528; malvavisci 528; 
maxima 40, 42-45, 47-50; Maximi 
45, 51; Pachystimae 323; Pentaste- 
monis 318; Rhododendri 42—46, 48, 
50, 51; rhododendricola 49, 50; 
rhododendri-flavi 50; Rhodorae 46; 
Saccardoi 45, 46, 48, 50; scariolicola 
318; sphaeropsoidea 42, 45; ter- 
minalis 42 

Phyllotopsis 260 

Phyllotus 269, 298; applicatus 269 

Physalacria 630, 633, 636, 637; aggre- 
gata 637; inflata 637; Langloisii 
637; Luttrellii 636, 638 

Physalospora 49; Rhododendri 51 

Physarum megalosporum 110 

Physoderma 524; gerhardti 524; hy- 
drocotylidis 339, 340; paspali 524; 
vagans 340; zeae-maydis 524 

Phytomonas sepedonica 691 

Pilobolus Kleinii 182 

Plectodiscella 220 

Pleospora 145, 147, 164; (sp.) 146; 
permunda 146, 311 

Pleuroflammula 504, 521-523; Dussii 
506, 521, 522; flammea 522 

Pleuropus 250, 257, 292, 293, 298; 
fornicatus 250 

Pleurote 260 

Pleurotellus 260, 283, 298 

Pleurothyrium longissimum 343 

Pleurotopsis 259; crispa 259; spodo- 

leuca 259 
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Pleurotus 250, 260, 269, 276, 280, 289, 
292, 294, 296, 298; applicatus 187, 
251; dryinus 260, 294; Eryngii 294; 
hypnophilus 283; mitis 283; olearius 
283; ostreatus 260, 261, 280, 289, 
294 

Plicatura 259, 298; Alni 259 

Plochmopeltella 565 

Plochmopeltis 584, 585; intricata 584 

Pluteolus 268, 279, 298; reticulatus 
268, 279 

Pluteopsis 287, 298 

Pluteus 256, 282, 298; cervinus 257 

Pocillaria 288, 298; crinita 288 

Polychytrium aggregatum 103 

Polyporus 657, 663; alutaceus 652, 
653; guttulatus 652, 654, 656-661, 
663; hians 206; maculatus 652; 
rhipidium 290; skamanius 349 

Poria 202, 205, 663, 675; alutacea 202, 
203; bombycina 206, 208; carbonica 
202-204; carnicolor 212; fimbria- 
tella 204; fissiliformis 206; illudens 
207, 208; lenta 203, 210; mappa 
210; microspora 676; mollusca 
210; monticola 674-676; reticulata 
211; rubens 208, 211; subacida 
207; Vaillantii 206; versipora 209 

Pratella 252, 279, 291, 298; campes- 
tris 252, 279 

Prospodium Holwayi 237 

Prunulus 253, 298; extinctorius 253 

Psalliota 248, 252, 264, 291, 298; 
campestris 264 

Psathyra 265, 274, 287, 299; corrugis 
287; spadiceogrisea 265 

Psathyrella 242, 243, 245, 265, 266, 
274, 279, 287, 299, 500; gracilis 266 

Pselliophora 275, 299; atramentaria 

Pseudodiplodia 
667, 668 

Pseudofarinaceus 289, 293,.299; vagi- 
natus 289 

Pseudomonas coronafaciens v. atro- 
purpureum 56 

Pseudopithyella minuscula 181 

Psilocybe 245, 265, 274, 287, 299, 501, 
502, 504, 513; foeni-sicci 287; semi- 
lanceata 245 

Ptychogaster 657, 663; albus 657; 
cubensis 187; rubescens 652, 657- 
661, 663 

Puccinia 681, 683-685; areolata 236; 
graminis 496; Holwayi 237; malva- 
cearum 490, 491, 499; Oxalidis 341; 
sorghi 490 

Pucciniosira 683 

Pyrrhoglossum 523 

Pythium 24, 27, 29, 35, 39, 103, 105, 
106, 120, 563; acanthicum 106; 


667-669; atrofusca 
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anandrum 106; aphanidermatum 
106; aristosporum 106; arrheno- 
manes 2, 29, 39, 120; complens 103; 
Debaryanum 24, 29, 39, 106; 
graminicolum 106; helicoides 106; 
irregulare 106; oligandrum 106; 
splendens 106; tardicrescens 106; 
ultimum 24-33, 35-39, 106; undu- 
latum 2, 134; vexans 106 


Ramularia 155: WHydrophylli 344; 
Lopanthi 343; Phaceliae 344; Sidal- 
ceae 344 

Ravenelia Holwayi 237 

Resupinatus 251, . 260, 
applicatus 251 

Rhabdospora 313; Cirsii 324; in- 
aequalis 391, 393, 394, 430; pleo- 
sporoides var. Cirsii 324; pleo- 
sporoides var. Drabae 323 

Rhipidium 255, 292, 299; stypticum 
255, 292 

Rhizidiomyces hirsutus 106 

Rhizidium 103, 106 

Rhizina nigro-olivacea 474; Thwai- 
tesii 182 

Rhizomorpha 671; coronephora .670, 
672; corynecarpos 670-672; cory- 
neclados 672; corynephora 665, 
669-672; corynephorus 672; cory- 
nophora 672 

Rhizomorphe corynephora 670 

Rhizophlyctis petersenii 103, 106 

Rhizophydium 103, 105, 108; Blasto- 
cladiae 107; carpophilum 103, 105; 
Chytriomycii 104-106, 108; chytrio- 
phagum 105, 108; fungicolum 103, 
105; goniosporum 103, 105; para- 
sitans 103, 105; pollinis 103, 105; 
Pythii 103, 105; Rhizophlyctii 107; 
Saccardiae 103, 105 

Rhodocybe 687; alutacea 687, 688; 
caelata 687 ; nitellina 687; nuciolens 
687; truncata 687, 688 

Rhodopaxillus 259, 266, 687; nitel- 
linus 687; nuciolens 687; truncatus 
var. mauretanica 688; truncatus 
var. vermicularis 688 

Rhodophyllum 688 

Rhodophyllus 241, 257, 261, 278, 282, 
295, 296, 299; lividus 278 

Rhodosporus 282, 299; cervinus 282 

Rhodotus 250, 260, 271 

Rhopalophlyctis 108 

Rhymovis 258, 293, 299; involutus 
258 

Rhymoxis 258, 293 

“—— 274, 299, 503; tricholoma 
274 


269, 299; 


Rosellinia cuticularis 666, 667; ovalis 
166, 170; subiculata 666, 667 
Roumegueria 273, 299; strophosa 273 
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Roumeguerites 274, 299 

Rozella 106-108; Apodyae 107; Chy- 
triomycii 104, 107, 108; Cladochy- 
trii 106, 107; cuculus 106, 107; 
Endochytrii 106, 107; irregularis 
106, 107; laevis 106, 107; Mono- 
blepharidis 106; Polyphagi 107; 
Rhipidii 107; Rhizophlyctii 106; 
Rhizophydii 106, 107 

Rozellopsis 108 

Rozites 262, 271, 278, 299, 501, 503; 
caperata 271, 500 

Russula 250, 251, 281, 299; adusta 
250; densifolia 250; inconstans 226; 
lutea 251; nigricans 250; subincon- 
stans 226 

Russulina 281, 299; lutea 281 

Russuliopsis 282, 299; laccata 282 

Ruthea 257, 258, 293, 299 

Rutstroemia Pruni-serotinae 189, 190 

Ryssospora 284, 285, 291, 299 


Saccardia Durantae 103 
Saccoblastia ovispora 631; sebacea 
631; sebacea var. pruinosa 631; 
sebacea var. vulgaris 631 
Saccobolus 640-642, 646; depaupera- 
tus 645, 649; obscurus 645, 647, 649 
Saprolegnia 105, 554, 556, 562, 563; 
ferax 103, 106; mixta 563 
Sarcosoma 200; Thwaitesii 182 
Schinzinia 285, 299; pustulata 285 
Schizophyllum 248, 251, 255, 292, 
299; commune 248, 251, 255, 292 
Schizothyrium 582, 584 
Schizotrichum 196; Conocarpi 196, 
198; Lobeliae 196 
Schulzeria 277, 299; rimulosa 277 
Scleroderma lycoperdoides 187 
Scleroderris 410; acerina 409, 430; 
Padi 372, 430; seriata 424, 430 
Sclerospora graminicola 103 
Sclerotinia 347; sclerotiorum 346 
Scolecotrichum 155, 160, 163-165, 169 
Scutiger skamanius 348 
Scytinotopsis 260, 270; applicata 251 
Scytinotus 270, 299; ringens 270 
Selenophoma 322, 325; Donacis 55; 
Donacis var, stomaticola 324, 330; 
maculicola 325, 330 
Septogloeum Cercocarpi 344; macu- 
lans 345; salicinum 345 
Septonema agaves 531, 532; olivaceo- 
nigrum 532 
Septoria 53, 55, 56, 63, 147, 324, 454; 
allardii 529; alopecuri 63; Am- 
brosiae 454; Andropogonis 57, 64; 
Andropogonis var. Sorghastri 54; 
Andropogonis f. sporobolicola 56, 
64; angularis 345; Arechavaletae 
54, 55; Avenae 55, 56; caudata 313; 
cercosperma 313; Cynodontis 56; 

















digitarivora 52, 54, 64; Donacis var. 
Panici 55; Fremontiae 345; grami- 
num 54, 55, 64; inaequalis 391, 430; 
laxa 54; Lepachydis 454; Melicae 
55, 64; narvisiana 316; nodorum 
60; pleosporoides var. Cirsii 324; 
plucheae 529; punctoidea 163, 325; 
quinqueseptata 57, 64; Scirpi 316; 
Secalis var. Stipae 56, 60, 64; 
sigmoidea 55; signalensis 326; 
Spartinae 56; sublineolata 529; 
Symphoricarpi 326; tandilensis 54, 
55; Urvilleana 55; vignae 530 

Simocybe 272, 299; centunculus 272 

Siphonaria variabilis 103, 106 

Sirexcipula 328; (sp.) 146; wyoming- 
ensis 326, 327 

Sirobasidium 547; sanguineum 538- 
540, 546 

Sirococcus 327 

Siropatella 328 

Sirophoma 328 

Sirothyrium citri 571, 573 

Skierka 681, 684 

Sommerstorffia spinosa 18, 21 

Sordaria coprophila 21; fimiseda 21 

Spegazzinia ornata 199 

Sphaceloma 220, 221, 223-225, 465, 
468, 471; Fawcetti 220; pirinum 452 

Sphaerella 159; Bidwellii 152; coeru- 
lea 161; dolichospora 162; lineata 
161; minor 159; pachyasca 159; 
Pedicularis 160, ‘161; Rhododendri 
48; Rhodorae 46-48, 50; sagedioi- 
des 161; subcongregata 161; tricho- 
phila var. Saxifragae 159; Tassiana 
159 

Sphaeria 669; albopruinosa 664-666; 
atrofusca 667-669; conica 391, 393, 
430, Cotoneastri 391, 430; Coto- 
neastri 8 Sorbi 391, 393; cuticularis 
666; dubia 367, 430; Epilobii 152; 
fallax 388, 430; Lemaneae 21; 
padina 388, 389, 430; rigida 406, 
430; subiculata 666 

Sphaerographium 355; hystricinum 
356, 385, 387, 430; hystricinum var. 
Viburni 385; stellatum 380 

Sphaeronema 355; acerinum 409, 430; 
brunneo-viride 388, 430; hystri- 
cinum 385, 430; nigripes 409, 430; 
pallidum 391-393, 430; spurium 
406, 430; stellatum 380, 381, 430 

Sphaerosporium lignatile 199 

Sphaerotrachys 286, 299 

Sphaerulina 167, 168; Gentianae 146, 
166, 170; inaequalis 150, 167, 170, 
308 

Sporendonema epizoum 199 

Sporodesmium 328; subcupulatum 
328, 329 

Sporormia 168; australis 168 
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Sporotrichum schenckii 215, 216, 218; 
schenki 219 

Stachybotrys 69, 70, 74-76; atra 69, 
70, 75; papyrogena 70; subsimplex 
69, 70, 75, 199 

Stagonospora 53, 57, 58, 60, 61, 453, 


454; Agrostidis 60; Agrostidis ra 
angusta 59, 60, 64; Ambrosiae 453, 
454; arenaria 54, 57, 63; Arrhena- 
theri 55; foliicola 57, 59, 64; 
insularis 60; simplicior 59, 64; 
simplicior f. Andropogonis 59; smo- 
landica 60; vexata var. Baldingerae 
57; vexata var. foliicola 57 

Steganosporium 328, 329; tuberculi- 
forme 309, 327-329 

Stephanoma tetracoccum 200 

Stercophila 265 

Stereum proliferum 187 


Stomiopeltella 565, 571, 572; sut- 
toniae 566, 571-573, 585 
Stomiopeltis 565-567, 569, 570-572, 


574, 575, 577, 579, 584, 585; 
aspersa 565-568; 570, 573, 574, 
584, 586; cassiae 566, 567, 571, 584, 
585; chilensis 566, 576, 583-586; 
citri 566, 568, 571, 573, 574, 584, 
585; citri var. minor 566, 574, 585; 
heteromeris 566, 576, 583, 584, 586; 
minor 567, 574, 585; philippinensis 
566, 576, 577, 584; polyloculatis 
567, 574, 575, 577, 581, 582, 585, 
586; rubi 566, 567, 570, 574, 584, 
586; suttoniae 567, 572, 585, 586 
Streptomyces 593-595, 597, 598, 604; 
griseus 587-600, 602-606 
Streptothrix 607; alba 596 
Strickeria obducens 168 
Stropharia 265, 279, 299, 502, 
aeruginosa 265 
Stylopage rhabdospora 120, 138, 139, 
142 


504; 


Synchytrium 300; chrysosplenii 300, 
304, 305; decipiens 300, 301, 303 


Tapinia 273, 299; panuoides 273 

Teichospora megastega 168 

Telamonia 286, 299; torva 286 

Thekopsora hydrangeae 477, 478, 
490-493, 495, 496, 499; vaccini- 
orum 477, 492, 493, 495, 496 

Thielavia basicola 347 

Thielaviopsis 347, 348; basicola 346, 
347 

Thraustotheca clavata 554, 555, 557- 
559, 561-563 

Thyronectria pyrrhochlora 426 

Thyrostroma 328 

Thyrsidium 328 

Torula histolytica 219 

Toxosporium abietinum 165 

Trametes heteromorpha 674, 675; 
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sepium 675; serialis 674-676; varii- 
formis 674 

Tremella 534, 540-542; lutescens 542; 
mesenterica 542; mycophaga 541; 
mycophaga var. obscura 538-542; 
tubercularia 541 

Triblidium cucurbitaria 415, 430 

Tricholoma 245, 249, 259, 266, 267, 
269, 277, 290, 293, 296, 299; 
equestre 240, 246, 259; vaccinus 
268, 269 

Tricholomopsis 259, 260 

Trichophyton gypseum 214, 215; 
mentagrophytes 215, 216, 218; 
7 uaa 214; rubrum 215, 216, 
21 


Trichothecium Helminthosporii 200 

Trogia 256, 259, 299; crispa 256, 259 

Tubaria 246, 268, 279, 299; furfuracea 
268 


Tulostoma cretaceum 89; deserticola 
620, 624, 628; excentricum 89; 
involucratum 89; lysocephalum 89; 
macrocephalum 89; meristostoma 
89; meyenianum 620, 624, 628; 
opacum 89; parvissimum 89; pyg- 
maeum 187; xerophilum 

Tylostoma 77, 82-84, 88-90, 171, 179, 
622, 624; albicans 171, 172; am- 
blaiense 620; campestre 175, 624; 
clavatum 620; fibrillosum 175; 
gracile 82, 177-179, 621, 624; in- 
volucratum 77, 84; kansense 82, 89, 
176; Lloydii 77, 82, 83, 87, 89; 
mammosum 172; maximum 620, 
625, 628; meristostoma 89; meyeni- 
anum 620, 628; minutum 77, 81, 
173, 174; obesum 82, 83, 87, 173, 
174; parvissimum 87, 89; pocu- 
latum 77, 78, 80-83, 86, 172, 174; 
punctatum 175; pygmaeum 89; 
simulans 89; subfuscum 78, 80, 175; 
tuberculatum 78, 174; xerophilum 
85, 87 


Tympanis 353, 371, 402, 404, 421, 
422; acerina 409, 410, 430: alnea 
392, 430; Ariae 391, 392, 430: bi- 
color 389, 390, 430; Cerasi 365, 430; 
columnaris 402, 430; Fraxini 402, 
430; inconstans 391-393, 430: Padi 
387, 430; polygonia 421, 430; 
Prunastri 371, 406, 430 

Tympanopsis 169 


Uraecium Holwayi 237 

Uredo 610 

Urnula Craterium 414, 430 

Uromyces 610; fabae 490; Holwavi 
237; hyperici 490; lespedezae- 
procumbens 491 

Uropyxis Daleae 237 

Urospora 283, 299 

Ustilaginoidea Dichromenae 200 

Ustilago speculariae 525 


Vaginata 249, 268, 289, 299; livida 
249 


Valsaria 668; atrofusca 668, 669; 
atro-fusca 669 

Velutaria 413, 414, 417, 418, 423, 4 
Rhododendri 423 430 

Venturia 50; Rhododendri 49, 50 

Vermiculariella 163 

Vibrissea 548 

Visculus 263, 291, 299 

Volvaria 249, 261, 293, 296, 
speciosa 261 

Volvariopsis 249, 293, 296, 299 


Xenostele 683 

Xerotes 254, 299 
Xerotinus 254, 299 
Xerotus 254, 299; afer 254 


Zoépage rhabdospora 16; thamno- 
spira 16 
Zoophagus insidians 18, 19, 21 
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MANUSCRIPT 


Membership in the Mycological Society of America is prerequisite to pub- 
lishing in MYCOLOGIA. The Board reserves the right to alter this regula- 
tion should circumstances warrant. 


Papers should be submitted in duplicate to the Editor-in-Chief, or to any 
member of the Editorial Board. These papers will be run in the order of their 
approval, except that the address of the retiring President will be published 
when received; also papers which are paid for by the authors may be run at 
any time as excess pagination. These stipulations do not apply to Notes and 
Brief Articles, which may be used at the discretion of the Editor-in-Chief. 


All illustrations will be treated as figures, and authors are requested to 
number these figures consecutively throughout the paper, using letters for the 
subdivisions as: Fig. 1, a; Fig. 2, c. Full page figures should be made to 
reduce to 4 X 6% inches. No figure when reduced should exceed 4 inches in 
width. Each article is restricted to twenty pages, including illustrations. Ruled 
tabular matter is counted double. Should an author wish to publish more than 
twenty pages in one article, he may do so by paying for the excess pages at 
the rate of $3.50 per page. The total number of pages allowed an author for 
the year will depend upon the space available. 


Each author will be restricted to two pages of half-tone illustrations for 
each article, or their equivalent (the cost of each being approximately $6.00). 
Should the author submit illustrations for which the cost of cuts exceeds that 
amount, he will be asked to bear one-half of the excess cost of the cuts in addi- 
tion to excess pages. 

To comply with the International Rules, it is recommended that contributors 
furnish brief Latin diagnoses of all new species and genera when their manu- 


script is submitted for publication. Authors are responsible for their own Latin. 


PRICE LIST OF REPRINTS 





4pp. | 8pp. | 12pp. | 16pp. | 20pp. | 24pp. | 28pp. | 32pp. 
1to4|S5to8] 9to12 | 13to 16] 17 to 20| 21 to 24 | 25 to 28 | 29to 32 





50 Copies ... .| $2.50 | $4.00 | $6.25 $6.50 | $ 8.50 | $ 9.75 | $11.25 | $12.00 
100 Copies ....| 3.00] 4.75 7.25 8.00 10.25 12.00 14.00 15.00 


Additional 
Copies per C...| 1.00] 1.50 2.50 3.00 3.50 4.50 5.50 6.00 





























For 500 copies deduct 5%; for 1000 copies or more deduct 10%. 

Covers: For first 50 covers, $2.75; additional 2c each. 

Plates printed on one side: For first 50 plates, $2.00; additional 11%4c each. 
Printed on both sides, for first 50 plates, $3.00; additional 2%4c each. 

For more than 32 pages add cost per schedule to make total. Example: for 
44 pages add cost for 32 pages and 12 pages. 

Note: For any reprints reaviring additional composition or changes, either 
in text or cover, an extra charge will be made. 
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Publications of 
The New York Botanical Garden 


Mycologia, bimonthly, illustrated in color and otherwise; devoted to fungi, including lichens, 
containing technical articles and news and notes of generalinterest. $7.00 a year; single copies 
$1.50 each. Now in its thirty-eighth volume. Complete sets available. Twenty-four Year 
Index volume $3.00 in paper. 

Established by The New York Botanical Garden in 1909, in continuation of the Journal of 
Mycology, founded by W. A. Kellerman, J. B. Ellis, and B. M. Everhart in 1885. Edited by 
William Alphonso Murrill 1909-1924. Edited by Fred Jay Seaver 1924-1946; by Alexander H. 
Smith 1946—. Beginning with January, 1933, it was adopted as the official organ of the Mycological 
Society of America. 

Journal of The New York Botanical Garden, monthly, illustrated, containing notes, news, and 
non-technical articles of general interest. Free to all members of the Garden. To others, 15 
cents a copy; $1.50 a year. Now in its forty-seventh volume. s 

Addisonia, quarterly, devoted exclusively to colored plates accompanied by popular descrip- 
tions of flowering plants; eight plates in each number, thirty-two in each volume. Subscription 
price, $10.00 per volume. Now in its twenty-second volume. 

Bulletin of The New York Botanical Garden, containing the annual reports of the Director- 
in-Chief and other official documents, and technical articles embodying the results of investigations 
carried out in the Garden. Free to all members of the Garden; to others, $3.00 per volume. 
Now in its fourteenth volume. 

North American Flora. Descriptions of the wild plants of North America, including Green- 
land, the West Indies, and Central America. Planned to be completed in 34 volumes. Roy. 8vo. 
Each volume to consist of four or more parts. Subscription price, $1.50 per part; alimited num- 
ber of separate parts will be sold for $2.00 each. [Not offeredinexchange.] Volumes 2-10 devoted 


to fungi. 

Vol. 2, part 1, 1937. Blastocladiaceae, Monoblepharidaceae, Saprolegniaceae, Ectrogella- 
ceae, Leptomitaceae. 

Vol. 3, part 1, 1910. Nectriaceae—Fimetariaceae. 

Vol. 6, part 1, 1922. Phyllostictaceae (pars). 

Vol. 7 (now complete), parts 1-15, 1906-1940. Ustilagi cidiaceae (pars). Parts 1 
and 2 no longer sold separately. 

Vol. 9 (now complete), parts 1-7, 1907-1916. Polyporaceae—Agaricaceae (pars). Parts 
1-3 no longer sold separately. 

Vol. 10, part 1, 1914; parts 2 and 3, 1917; part 4, 1924; part 5, 1932. Agaricaceae (pars). 

Memoirs of The New York Botanical Garden. Price to members of the Garden $1.50 per 
volume. To others $3.00. [Not offered in exchange.] 

Brittonia. A series of botanical papers. Subscription price, $5.00 per volume. Now in its 
fifth volume. 

Contributions from The New York Botanical Garden. A series of technical papers written by 
students or members of the staff, and reprinted from journals other than the above. Price, 
25 centseach. $5.00 per volume. In the fourteenth volume. 

Books (Mycological) 

A Text-book of General Lichenology, by Albert Schneider. 230 pages. 76 plates. 1897. 

$2.50. 
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